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I. On a new Binary Progression of the Planetary 
Distances, and on the Mutability of the Solar 
System. 

By Henry Wilde, D.Sc., D.C.L., F.R.S. 

Received and read October jik, /yog. 

1. In the paper which I read before the Society in 
March last “ On the Moving Force of Terrestrial and 
Celestial Bodies in relation to the Attraction of Gravita- 
tion/’ * it was demonstrated that the moving force of 
celestial bodies is as the square of the velocity, in 
accordance with the experimental results obtained with 
moving bodies at the surface of the terrestrial globe. I 
further announced and demonstrated the new dynamical 
law that the moving force of celestial bodies is inversely 
proportional to the square of the distance, and correlatively 
equal to the static attraction of gravitation. For if the 
moving force were simply as the velocity, the attraction 
of gravitation would require to be in the like proportion, 
otherwise planetary bodies would either fall upon the 
central body, or be projected into outer space. But it 
has been demonstrated that the moving force and the 
attraction of gravitation are alike inversely proportional 
to the square of the distance to maintain and retain 
celestial bodies in their orbits during their revolutions 
round their primaries. 

2. As some confusion of thought has arisen in the use 
of the term “ gravitating force ” by various writers, it 
cannot be too clearly stated that moving force and the static 

# Manchester Memoirs , vol. 53, 1909, Phil. Afag., (6), vol. 18, p. 523, 

1909. 

October 2$th % ipop. 
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attraction of gravitation, although strictly correlated, are 
as distinct properties of body as dynamic electricity is from 
the static force of magnetism, as each of these forces 
manifests itself and may be treated upon independently of 
the others. 

3. As the moving and attractive forces of planetary 
bodies are correlatively equal, and are expressed by the 
same numbers, the radius vector of Mercury appeared to 
me the most natural, as well as the most convenient unit 
to which the other planetary distances should be referred. 
A further reason for this selection was the fact that the 
terrestrial unit is an obvious survival of the geocentric 
system of the universe which has dominated science for 
ages, and still retains its hold on ultra-anthropocentric 
writers on astronomy and astrophysics. 

4. An apparently adverse feature, however, of the 
change of unit in the new table, was the excision of 
the binary progression of the planetary distances known 
as Bode’s law, which, as Airy and Herschel have rightly 
said, u is not founded upon any theory which connects it 
either with Kepler’s laws, the gravitating force, or any 
other known physical law.” 

5. Notwithstanding the brilliant results which followed 
the adoption of Bode’s Law by independent thinkers, in 
the discoveries of the minor planets and of Neptune, the 
complete isolation of the law from all physical causes 
(which admits only of a teleological interpretation), 
appears to have created a strong prejudice, amounting to 
hostility, in the minds of eminent astronomical writers to 
disparage and obscure what they have been pleased to 
term Bode’s “ supposed ” or “ so called ” law of planetary 
distances, ostensibly on account of minor differences from 
the observations, and its discordance with the distance of 



3 


Manchester Memoirs , Vo/, liv. (1909), No. 1 . 

Neptune. So accustomed have these writers been to 
viewing the more exact relations of Kepler’s laws with 
the law of gravitation, and the extreme refinements 
involved in the measurement of these relations, that their 
power of forming a just estimate of probabilities becomes 
atrophied by disuse, to the great hindrance of the science 
which they endeavour to advance. This habit of mind is 
all the more deplorable in its consequences from the fact 
of its being unsuspected, and associated with attainments 
of the highest order in men occupying important positions 
in observatories and seats of learning, where the influence 
of their peculiar idiosyncracies makes itself felt through 
a long course of years.* 

6. Bode’s law, briefly stated, is as follows : — The radii 
vectores , or the relative planetary distances from the sun 
proceed in multiple proportions, each one after the second 
being double the one which precedes it, and, by adding the 
constant o - 4 to each progression, we obtain approximately 
the distances of the planets, as shown in Table 1. 

7. The parallelism of the discovery of new planets 
through the law of multiple proportions of the distances, 
and the discovery of new elementary substances through 
the law of multiple proportions of the atomic weights, as 
shown in my former papers, f will not fail to be evident to 
serious investigators in the natural sciences. 

8. The correlation of a series of nebular condensations, 
represented by the planetary distances on the one hand, 
and the further condensation of the nebular substance into 

*The attacks made by astronomical writers on Bode’s law have been 
discussed at greater length in my paper published in the Manchester 
Memoirs , vol. 39, 1895. 

+ Manchester Memoirs , vols. 30, 39, 40, 46, 48, 52, 1878-1907, Chemical 
News , vol. 38, pp. 66, 96, 107, 1878, Phil. Mag., (6), vol. 16, p. 824, 1908. 
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well defined series of elements, with their like series of 
atomic weights and specific gravities, on the other, rendered 
it imperative that the binary progression of planetary 
distances should again appear in connexion with the 
Mercurian unit of distance. 

9. The solution of this problem is shown in the same 
Table 1, in columns 4 and 5, parallel with 1 and 2, con- 
taining Bode’s numbers, and expressed in astronomical 
units of the distance of Mercury from the sun. 

10. Taking the unit distance of Mercury = 100, as a 

plus constant, instead of the empirical number 04, as in 
Bode’s table, the binary progression now appears as, — 
000 075 1 ’50 3 6 12 24 48 96; 

and the value of each term of the new series becomes 
roo 175 270 47 13 25 49 97. 

11. The observation distances in column 2 are in close 
accordance with those derived from Kepler’s third law, as 
will be seen by multiplying each of the terms in column 5 
of the new table of distances from my former paper,* by 
the terrestrial unit distance of Mercury, 03871. The 
additional decimal place is brought in for greater accuracy 
not required in the general tables. 

12. A comparison of the sums of all the distances in 
column 1 of Bode’s table with those of the observation 
distances in column 2, shows that the difference between 
the two sums only amounts to one fortieth part of the whole. 

13. By the like comparison of the sums of the new 
binary progression in column 4 with the distances from 
the new table in column 5 (which are in strict accordance 
with Kepler’s third law), the difference between the two 
sums is only one hundredth part, or two and a half times 
•Manchester Memoirs, vol. 53, 1909, Phil. Mag., (6), vol. 18, p. 523, 1909. 
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less than that derived from Bode’s table, and abundantly 
establishes the validity of the binary progression of the 
planetary distances of both tables as a law of nature. 

14. The substitution of the Mercurian radius vector for 
the terrestrial unit of distance, brings out several 
variations in the tables, the most conspicuous of which is 
the minus difference, 0*417, of the distance of Uranus in 
Bode’s table, and the plus difference, 0*550, in the new 
table for the same planet, the plus difference being 
accounted for by the attractive influence of Neptune. 

15. The anomalous minus difference of Saturn, o*36q, 
column 6, between the plus differences of Jupiter and 
Uranus is interesting as indicating the large amount of 
attraction exercised by the enormous mass of the Jovian 
planet on the outer side, and by the plus differences of 
the Earth and Venus on the inside of his orbit from the 
same cause. 

16. The plus difference of Jupiter in the new progres- 
sion, 0437, column 6, is remarkable as showing the 
attractive influence of the large planets, Saturn, Uranus 
and Neptune. 

1 7. Other differences will also be seen between the 
observation and calculated distances in Bode’s table and 
in the new progression, the final effect of which is to 
reverse the order of the plus and minus differences of the 
total sums of the distances shown in columns 1-2, and 4-5, 
of the table. 

18. The smaller minus difference of Mars would 
appear to be caused by his proximity to the intra-Martian 
planets, together with the interruption of the binary 
progression of a major planet revolving in the orbit of the 
asteroids, of which Ceres is the chief representative. 
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19. It will be further observed that, while the plus and 
minus differences in the distances are irregular in amount, 
they are rectified by the mutual attraction of the planetary 
bodies among themselves, to effect an approximate ratio 
of equality between the binary progression of the distances, 
shown in columns 1 and 4, and those derived from 
observation. 


20. Turning now to the anomalous departure of the 
distance of Neptune from the binary progression of 
distances of the other members of the solar system; it 
will readily be admitted that, had the agreement between 
the numbers of the binary progression and the observation 
distances, as shown in the table, been absolute, the 
outstanding minus difference of the distance of Neptune, 
194.10, would have still remained an exception to the law. 

21. In my former paper on the multiple proportions of 
the atomic weights, it was laid down as a general principle 
of philosophic reasoning, that, when a number of recurring 
instances was sufficient to establish the relation of cause 
and effect, or, in other words, the general accuracy of a 
law, the road to further discovery was in the direction 
of explaining the anomalous departures from it, than in 
challenging the truth of the law itself.* 

22. That the distance of Neptune, at the genesis of its 
history, was the first and exact term of the binary 
progression is an inference justly to be drawn from the 
like progression observable in the distances of the other 
planetary bodies, and it was on this same distance (384) 
that Adams, in 1845, based his first determination of the 
then unknown planet. 

* Manchester Memoirs , vol. 39, p. 71, 1895. 



Manchester Memoirs, Vol. liv. (1909), No. 1 . 


7 


23. The Astronomer Royal (Sir George B. Airy) in his 
historical review of the circumstances connected with the 
discovery of Neptune says that “ if the mathematicians, 
whose labours I have described, had not adopted Bode’s 
law of distances (a law for which no physical theory of 
the rudest kind has ever been suggested), they would 
never have arrived at the elements of the orbit,”* or, in 
other words, would never have discovered Neptune. 

24. The most probable, as well as the most obvious, 
cause of the anomalous minus difference in the binary 
progression of the distance of Neptune is the outermost 
position of the planet in relation to the other members of 
the system, with the consequent conjoint attractions of all 
the planets, acting through every part of their orbits, to 
contract continuously and permanently his radius vector 
to the amount shown in the observations. The large 
amount of this contraction is strong presumptive evidence 
against the existence of a planetary body beyond the orbit 
of Neptune. 

25. A further consequence of the outermost position of 
Neptune is the small amount of the eccentricity of his orbit, 
0009, or nearly six times less than the eccentricities of 
Uranus, Saturn and Jupiter, and, excepting Venus, 0007, 
is the nearest approach to a circular orbit of any member 
of the system. 

26. It is not a little remarkable that the inevitable 
effect of the outermost position of a planet, to contract 
continuously its radius vector, has never presented itself to 
Lagrange, Laplace and other writers on celestial mechanics, 
who have elaborated the doctrine of the absolute stability 
of the solar system. The conjoint attractions of all the 

*Proc. Roy. Astron. Soc ,, Nov. 13, 1846, Phil. Mag., (3), vol. 29, 
pp. S20, 537, 1846. 
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planets upon Neptune is easily demonstrated by the 
accompanying diagram, whereon, from the exigencies of 
space and clearness of definition, the intra- Jovian planets 
are not included in the demonstration. 

27. Reverting to the small amount of the difference 
between the sums of the binary progression in column 4, 
Table 1, and the observation distances in column 5, it 
will be seen that the latter is a plus quantity, as 104162 — 
103^2 5 =o , 9i2. Now as the amount of the contraction of 
the radius vector of Neptune is 194.10 Mercurian units 
(696,000,000 miles), as shown in column 6, the plus 
difference, 0912, between the two sums of the binary 
progression and the observation distances may well be 
accounted for as being the amount of the reciprocal 
attractions of all the planets upon Neptune in accordance 
with Newton’s third law of motion, acting through periods 
of time too immense for calculation in the present state 
of our knowledge. 

28. Assuming the future contraction of the orbit of 
Neptune to be continuous, his radius vector will ultimately 
coincide with that of Uranus, when the two bodies would 
either revolve together about their common centre of 
gravity in the same orbit, or coalesce to form a single 
self-luminous planet, when the same operation would be 
repeated in succession with other members of the system. 

29. It is further postulated that all the planets would 
ultimately coalesce to form one or more self-luminous 
bodies revolving round the sun, as one of the binary or 
ternary systems of stars, of which upwards of ten thousand 
have been discovered and catalogued during the last 
century. 

30. The probability that the ultimate transformation of 
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the solar system will be brought about by the means, and 
in the order herein set forth, derives further support from 
the fact that one of the stars of long recognised binary 
systems is itself a close double star, revolving about its 
common centre of gravity, as instanced in n IJerculis 
and 7 Andromeda^. 

31. Recapitulation. — (1) That the exact binary pro- 
gression of the planetary distances is the primordial and 
fundamental law (shining forth alone in the formless void) 
from which the principal elements of the planetary orbits 
have been derived ; (2) that the apparently irregular 

differences from the law are the direct consequence of the 
mutual attractions of the planetary bodies amongst them- 
selves, but without affecting the validity of Kepler’s laws, 
as the distances and periodic times are necessarily 
correlated ; (3) that as planetary systems have been 

evolved in regular order from a nebular substance, so the 
transformation of these systems will proceed in like order 
to form the numerous binary and other revolving systems 
observed in the immensity of the stellar universe. 
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II. Some Notes on the Breeding Habits of the 
Common Mole. 

By Lionel E. Adams, B.A. 


Received July iotii y 1909. Read October j9t.i1 , J909. 


Since the researches of Henry Lecourt no one seems 
to have made any serious study of the life history of the 
Common Mole, and as many of Lecourt’s conclusions have 
been incorrectly drawn, some from single instances and 
others from his imagination, there is a wide field for 
correction and research. But while thus criticising 
Lecourt, we must not forget to give him credit for 
furnishing most of the information found in the text- 
books ; and the little work* by Cadet de Veau which 
embodies Lecourt’s researches, may still be studied with 
profit by all interested in the subject. 

Among the many remaining problems the following 
important ones are yet unsolved : — 

1. The length of life, of the Mole. 

2. Whether the male and female pair for life, or for a 

season only, or if they couple promiscuously. 

3. Whether the male and female inhabit the same 

nest during any part of the year. 

4. The period of gestation. 

5. The length of time the young spend in the nest, 

and their rate of growth. 

With regard to the first, I believe the Mole lives at 
least four or five years. I have examined fortresses for 
three consecutive years, built on the same spot and closely 
* “ De la Taupe, de ses mceurs,” &c. Paris, 1803. 


November 1 jik y igog. 
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on the same lines ; and certainly the animal does not 
come to its full growth till its second year. 

As to the second one can only surmise, my opinion 
being that they neither pair nor live together. It was 
Lecourt who pointed out the difference between the 
plan of the encampment of a male and that of a female, 
the male’s encampment having a more or less straight 
main run, while that of the female is a mere network of 
runs without any apparent system. That this is so I have 
repeatedly found to be the case. Whether they occupy 
the same nest during the pairing season is uncertain, but, 
judging from the size of the dry nucleus of the nest, it is 
probable that only a single individual occupies it. 

Number 4 seems very difficult of solution owing to 
the difficulty of observation and of keeping a captive the 
necessary length of time, which must be about four weeks. 

The present notes contain some observations on the 
last of these problems. 

Breedmg nests. The females make special breeding 
nests shortly before the young are born. These nests though 
usually very slight and simple in construction, are some- 
times as large and complicated as the winter fortresses. 
The slight, simpler nests are often mere excavations under 
the upheaved turf, and are, I think, the work of the young 
does ; while the older and more experienced females 
make the more elaborate preparations. There is one 
almost constant difference between the winter fortress 
and the breeding nest, and that is the absence of a bolt 
run in the latter, and the persistence of it in the former. 

I have, however, found two examples of breeding nests 
with bolt runs ; and, of course, circumstances sometimes 
prohibit the making of a bolt run in the winter fortress — 
as in the case of the soil being waterlogged. On one 
occasion I found two contiguous breeding nests in the 
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Fig. I. 

A . Nest with 4 young. 

B. Inhabited nest, but empty when found. 
a t a t a % exits from A. 

by by ,, yy B. 



Fi<r . II. {a). 

N. Nest with 4 young. 

Z>. Entrance to Downshaft. 
e , «?, Exits from nest. 
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N. Nest. 

I). Downshaft 9 inches deep. 

<?, e , e. Exits from nest. 

/, /, Ground level. 

same mound, resulting, I think, from a coincidence in the 
choice of a nesting place. On another occasion I found a 
down shaft leading from the cavity of a breeding nest. 

Time of Breeding. The usual time for the young to 
be born is about the middle of May, but this year (1909) 
I have the evidence of a very reliable mole-catcher of a 
nest containing three young being dug up on April 24th, 
and I have myself found nests containing young on May 
4th (young about seven days old), May 6th (about two 
days old), May 8th (about seven days old), and May 
24th (about 21 days old); none since then. The latest 
time that I have seen young in the nest was June 25th, 
1901. They were quite ready to leave the nest, and were at 
least three weeks old. I do not know if climatic changes 
have any influence on their pairing early or late,* but 
considering their subterranean existence, I should say 
less than might be the case with most animals ; and I am 
convinced, though I cannot prove it, that the actual 
coupling takes place underground. During the pairing 
* Lecourt asserts that this is the case. 



Manchester Memoirs, Vol. liv. (1909), No. 5 

season (March and early April) they may be heard to 
squeak in the runs, and during this period I have re- 
peatedly trapped them, bearing evidence of quite recent 
coupling. Moreover, no one has ever recorded having 
witnessed the act. 

One annual litter only. In my first paper* I have 
gone fully into the question of the number of litters pro- 
duced annually by a single female, and I will only 
mention here that subsequent experience has fully 
confirmed the evidence then adduced to the fact that only 
one litter is produced per year. I have always found that 
in any given season all the litters have been born within a 
period of three weeks, and sometimes less, and as the 
young remain four weeks in the nest, there would not be 
time for two litters to be reared ; besides which, dissection 
shows that neither male nor female is in condition to 
continue breeding. 

Rate of growth of the Young. In order to ascertain the 
rate of growth of the young and the time they spend in the 
nest 1 adopted the plan of taking one for measurement and 
reference from each of several litters, and, after replacing 
the nest as carefully as possible, repeating the process at 
intervals of a few days. I found this quite practicable, and 
it was an easy matter to calculate the daily increase and 
to tabulate the result.f I was particularly lucky in finding 
a litter that could only have been born the same day, of 
which fact I was satisfied from the size (head and body 
42 mm.), from the state of the remnant of the umbilical 
cord, and from the extreme redness of the skin. I 
have examined embryos, which were upon the point of 
birth, measuring 37 mm., and allowing for those found in 

• “ A Contribution to our knowledge of the Mole,” Mem. and Proc. 
of the Manchester Lit. and Phil. Soc., vol. 47, No. 4. 

t Table A, p. 8. 
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the nest being some hours old we may estimate that the 
young at birth measure 40 mm. 

In the following summary I give the measurements 
of the head and body only as being the most useful ; in 
Table B will be found other particulars. 

May 10. May 77. May 21. 

1. Litter of 4. Hd. & By. 95 Deserted. 

2. „ 3. „ 105 2a. Hd. & By. 1 18 Deserted. 

May 11. 

3. Litter of 4. Hd. & By. 62 Deserted. 

4. „ 4. „ 91 4a. Hd. & By. 114 4b. Hd. & By. 1 1 7 

5- .. 3- » 42 S a - », 7° 5b- » 88 

May 12. 

6. Litter of 3. Hd. & By. 76 Deserted. 

7. „ 3. „ 80 Deserted. 

8. „ 3. „ 47 8a. Hd. & By. 71 Deserted. 

I regret being unable to carry the table further than 

the 22nd day, as I think that the young remain in the nest 
till the end of the fourth week, having found them in the 
nest on former occasions slightly more advanced than the 
oldest tabulated on pages 8 and 9, having the fur rather 
thicker and darker, and the eyes quite open. On May 24th 
I found two litters of four each in the same stage of de- 
velopment as the oldest mentioned in the tables, all eight 
individuals measuring n 7 to 1 1 8 mm. At this limit the 
young all seem to stop for some weeks, for I have never 
found longer ones in the nests, and I have found young 
ones which had left the nest to measure little, if any, more. 
One of these, which I found dead in the road on June 7th, 
measured head and body 119, tail 30, hind foot 17^ mm., 
and though practically of the same length as those found 
in the nests, was more thick set, with the fur of the colour 
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and length of that of an adult, and with a development 
of serviceable teeth, evidently capable of living an in- 
dependent life. Leaving the nest is doubtless a gradual 
process, which, I think, takes place at the end of the fourth 
week, and ends about the end of the fifth week. The 
specimen in question was five weeks old. 

Desertion or Removal. I have shown in the summary 
on the preceding page that on revisiting certain nests I 
found them empty and deserted, and I was puzzled as to 
what had become of the young, of which there were no 
traces. I think that if the mother had eaten them, as is 
the case when the young of many animals are disturbed, 
some traces would have been left, especially as in two 
instances the young were more than half grown and nearly 
fully furred. If the mothers had simply deserted them 1 
think the young would have been found dead in the nests, 
as 1 have found nests containing dead young ones, whose 
mothers had, for some cause, failed to return. There 
remains the possibility of their removal by the mother, 
when she found that the nest had been disturbed, though a 
diligent search on my part failed to reveal their retreats. 
It is possible, however, that the mother had placed them 
in one of the many neighbouring tunnels leading from the 
nests. 

Folklore. There is a legend current among the 
country people of Surrey to the effect that the mole has 
only one ear. An old mole-catcher, to whom I mentioned 
the legend, said he had often heard the story, but he had 
proved it wrong. He said it arose from the fact that 
when a mole is killed by knocking it on the head only 
one ear will bleed, but once a mole that he had so killed 
bled from both ears, and so he proved the story wrong. 
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Table B. 



Head 






Days. 

and 

Tail. 

Hind 

Colour. 

Fur. 

Remarks. 

body. 


Feet. 




1 

42 

8 

5 

Very red 


Umbilical cord 






recently severed 

2 

47 

9 

5 h 

Red 


Cord still unhealed 

3 







4 







5 

62 

10 

8 

Pink 



6 







7 

(7° 

1 2 

’} 

Pink 




(71 

>5 

9 ) 




8 

76 

7 5 

1 0 

Pink 



9 

80 

7 5 

I T 

Slightly lead colour on 






back 



10 

(88 

16 

12) 

Lead colour above ; 



1 1 

(91 

>7 

7 3 i 

belly pink 



« 2 

95 

16 

14 

Do. do. 



7 3 







14 

io 5 

7 7 

1 6 

| 

Lead colour all over 

Just 

visible 


15 







16 


l 


(Covered all over with 


Ears open 

17 

114 

23 

16 ! 

■j velvety lead-coloured 
( fur 



18 







19 







20 




(Fur nearly normal 


Eyes beginning to 

21 

117 

2 5 

l 7 

< black, not quite of 


open ; spot of 





( normal length 


matter over eye 

22 

118 

27 

16J 

Fur of normal length 


Eyes nearly open ; 





and colour 


spots of matter 
over eyes 
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III. A Note on the Staminal Mechanism of Passiflora 

Caeruka , L. 

By T. G. B. Osborn, B.Sc., 

Lecturer in Economic Botany, The Victoria University , Manchester. 


Received and read November 2nd \ rgog. 


The greenhouses at present occupied by the Depart- 
ment of Economic Botany, in the Victoria University, 
contain several Passion flower vines ( Passiflora caerulea , 
var. Constance Elliott ), so that I have been afforded an 
excellent opportunity of observing the flowers at all 
stages of their anthesis. 

As my own observations do not agree in all respects 
with those quoted by Knuth in “ The Handbook of 
Flower Pollination,” it has seemed well to bring them 
together in this note. 

Three references to observations on Passiflora are 
given by Knuth; Sprengel (1793), Herm. Muller (1883), 
and Warnstorf (1896). 

According to Knuth the latter says : " When the bud 
opens the anthers have already dehisced, and are directed 
outwards, in a line with the thick stiff filaments. As the 
flower fully expands each anther rotates through an angle 
of 180 0 in the vertical plane of its filament, so as to bring 
its pollen-covered lobes towards the interior of the flower. 
There is next a second rotation of 90° into a horizontal 
plane cutting the first at right angles, so that the anther 
finally comes to be at right angles to the tip of its fila- 
ment with the dehisced surface facing downwards” 


December 7th, rgog. 
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It thus appears that there are two movements of the 
anthers recognised, and that they occur in the order 
given : — 

(a) A radial one of the anther (and presumably its 
filament, for reasons given below) through i8o°. 

(/3) A second of the anther alone, on its filament, of 
9 o°, bringing the anther into a tangential plane. 

The flower opens as follows. First, the sepals — which 
are white on their upper surface — expand, leaving the 



Fig. I. Diagrammatic view of stamen erect before the 
petals open. The stout filament is seen, and the short 
narrow connective which is attached to the anther 
between two projecting knobs of tissue, x 4. 

still closed petals upright in the centre. If the petals be 
cut open at this stage the stamens are seen to be erect 
with their anthers introrse. Dehiscence of the anthers 
occurs shortly before the petals expand. Examined at 
this time the stamen presents the following features 
{Fig. I.). The filament has not yet attained its full 
development, and the cells at the distal end are in a state 
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of growth. This end narrows bluntly to the connective, 
which is about 5 mm. long. The connective joins the 
anther at a point on the major axis but below the 
middle, so that, in the bud, the greater part of the anther 
is above the connective. Just above this junction and on 
either side of it, a rounded knob projects from the back of 
the anther. The cells of these knobs are circular in 



/'/>. II. Diagram to show position of the stamen shortly 
after the opening of the petals. The filaments are no 
longer upright, but make an angle with the axis of the 
gynophore. The anther has become extrorse, and hangs 
vertically with power to swing about its point of suspen- 
sion from the filament, x 4. 

section and thick walled, forming a mechanical tissue, the 
function of which becomes apparent later. 

The pressure of the petals on the anthers being 
removed as the former expand, the latter are left in an 
unstable condition and move outwards to hang perpendi- 
cularly downwards, thus becoming extrorse. As far as I 
understand his account, Warnstorf neglects this movement 
altogether, or, otherwise, I do not understand his state- 
ment that the anthers “ are directed outwards (which I 
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take to mean extrorse) in a line with the thick stiff 
filaments,” when the flower first opens. The filaments 
have already begun to move outwards, forming an angle 
of about 30° with the axis of the gynophore, having by 
now completed their full growth. The end is blunt, and 
there is a tendency for the tissue on each side of the con- 
nective to expand, forming, as it were, two shoulders. 
The tissue of these has, also, thick-walled rounded cells. 
The anthers now hang in the position shown in Fig \ II., 
the knobs on their backs impinging on the shoulders of 
the filament. This state of equilibrium is unstable, there 
being a tendency to swing laterally, the four projections 
serving as bearings. In the great majority of cases this is 



rig, III. Side view of anther showing the way in which 
the knobs of tissue on its back are clasped by the distal 
end of the filament. The distance between the anther 
and the filament is exaggerated to show the connective. 

M- 

what happens, and the second movement described by 
Warnstorf occurs, viz., the anthers come into a tangential 
plane by moving through 90° about the connective. In 
this position the knobs interlock, as shown in Fig. III., 
the end of the filament curling laterally, and clasping the 
projections on the anthers. A very elementary knowledge 
of mechanics will show that the anther would not 
remain in this position but for the formation of the joint 
that directs it there. That this direction does actually 
occur can easily be proved by twisting an anther back into 
a line with the filament, when after a little while it will of 
itself resume the crosswise position. The swing of the 
anther may be in either direction, and is apparently 
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determined by chance. It is rarely in the same direction 
on each of the five stamens in the same flower. I have 
also noticed that in some cases no such rotation occurs, 
especially in dull or cold weather. On those days in 
June and July upon which we had bright sunshine and a 
temperature of about 75 °F. in the greenhouse, the move- 
ments above described from the opening of the petals 
took place in about a couple of hours, and during this time 
the filaments continued to move in a radial plane, so as 
to make an angle of 90° with the gynophore. 

There appears to be a fairly obvious reason for the 
second movement of the anther. Pollen is transferred to 
the head of the insect visitor as it moves from ray to ray 
of the outer circlet of rays around the circular opening of 
the nectar chamber. Since the anthers are in a tangential 
position, it follows that the insect's head will come into 
contact with some portion of an anther at every stage 
throughout its progress. The function of the locking 
mechanism is also apparent, for, otherwise, the push of 
the insect’s head would tend to replace the anther in the 
radial plane, but by the system of knobs, this must be 
prevented to a large extent, or, should it occur, the 
stamen would automatically return to the tangential 
position. 

At the conclusion of the first stage of anthesis the 
stamens rapidly fall, thus completing a movement of 180° 
for the filament and anther together, and the styles move 
downwards, so that the receptive stigmas can dust the 
pollen from the heads of the insect visitors (Sprengel, 
Muller, and Knuth). It is this movement of the stamen 
as a whole through 180° in the vertical plane of its 
filament, that I take to be the first of the two movements 
described by Warnstorf. If he meant that movement by 
which the anthers become extrorse, I am at a loss to 
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know what meaning to attach to the words “ directed 
outwards.” Moreover, it is certainly this movement of 
the stamen as a whole that brings the “ pollen-covered 
lobes of the anther towards the interior of the flower.” 
I am bound, however, to state that I have not had the 
opportunity of reading Warnstorfs paper, and have been 
obliged to interpret his meaning as well as I can from 
the reference in Knuth. 

After this second stage the flower closes, and Knuth 
suggests the possibility of autogamy at this period, since 
the stigmas and anthers may be brought into contact in 
the closed flower. I am inclined to think that this must 
be rare, having examined a considerable number of 
closed flowers, I have found the styles between the ring 
of outer rays and the petals, the stamens inside the 
coronae, and no pollen on the stigmas. 

Summary. 

The staminal movements to which I wish to draw 
attention and to place in the order of their sequence 
are : — 

a. A radial movement of the anthers on the filament 
of i8o°, which occurs as soon as the flower opens. 

0 . A second movement of the anther through 90° 
into a plane at right angles to the first, i,e., into 
the tangential plane, in which position a special 
mechanism is called into play to retain it there. 

y. The radial movement in two stages of the stamen 
as a whole, so as to bring it from an erect to a 
drooping position ; the first stage of this move- 
ment being, in part, concurrent with 0, and 
coextensive with the first stage of anthesis. 
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In 1876 J. F. Blake gave in Tate and Blake's 
" Yorkshire Lias” a resume of our knowledge of the 
reptilia of the Upper Lias known from Yorkshire. In it 
he records two Crocodiles, eight Plesiosaurs, and three 
Ichthyosaurs. No other Plesiosaurs have been described 
since. 

Seven of these species are founded on more or less 
complete skeletons, two of which I have been unable to 
find 


The species are : — 

“ Plesiosaurus ” honialospondylus ? Owen. 

Founded on a complete skeleton in the British 
Museum, which, however, shows neither girdle. Also 
represented by a skeleton in the York Museum, and two 
in the Manchester Museum ; this species is described 
below, and made the type of the new genus M icrocleidus. 

Plesiosauj us macrop terns, Seeley. 

Type specimen, a skeleton in the Sedgwick Museum, 
Cambridge. Zone of D. commune, Lofthouse. 

This species requires redescription, but the specimen 
gives no evidence of the structure of the girdles. 


December 22nd , 1909. 
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Eretmosaurus dubius , Blake. 

Founded on a complete skeleton which was in the 
possession of Mr. Brown Marshall, of Whitby. This 
specimen can no longer be found. Blake’s description is 
quite inadequate, but he suggests that the species is 
identical with Seeley’s P . macropterus. The pectoral 
girdle was well displayed from the ventral surface, and is 
certainly of the Eretmosaurus type, if Blake’s figure is at 
all accurate. 

“ Plesiosaurus ” Cramptoni , Carte and Baily. 

Lyddeker regards this species as belonging to v. 
Meyer’s genus Thaumatosaurus , which was founded on 
some imperfect teeth and vertebrae from the Lower 
Oolites. I think it is probably safer to use Seeley’s genus 
Rhomaleosaurus for this species until more is known of 
the type of Thaumatosaurus . 

The type specimen is a very large skeleton in the 
Dublin Museum. The description is inadequate, details 
of the vertebrae being wanting. The girdles are almost 
completely concealed, and the arrangement of the limbs 
is not natural, as Lyddeker has already recognised. 

Plesiosaurus ” propinquus , Blake. 

Type skeleton in the Whitby Museum. 

Lyddeker regards this species as a Thaumatosaurus 
in his definition of that genus. 

The vertebrae have not been described in detail, and 
are much obscured by matrix. 

The girdles are only represented by fragments which 
are, I think, not in the positions in which they were found, 
the left fore limb is artificially arranged and the sup- 
posititious right humerus is the femur of another species. 
The arrangement of the ribs is conventional. This species 
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is very different from P. Cramptom , and I think cannot 
be included in the same genus. 

“ Plesiosaurus ” Zetlandi , Phillips. 

Type skeleton in the York Museum. 

This species is quite unknown, no figures of it having 
ever been given ; as I have not yet examined it in detail, 
I do not wish to criticise Lyddeker’s attribution of it to 
the genus Thaumatosaurus. 

“ Plesiosaurus ” longirostris , Blake. 

This species was described from a somewhat restored 
skeleton in the possession of Mr. Brown Marshall, of 
Whitby. I have not so far been successful in discovering 
its present whereabouts. 

Blake’s description is very slight, but he suggests that 
it is the same as Owen’s P. coelospondyhis . 

It is possible that this species may include a some- 
what fragmentary skeleton in the Manchester Museum, 
which is described below as the type of a new genus and 
species Sthenarosaurus Daw kin si. 

Plesiosaurus coelospondyhis , Owen. 

This species founded on a series of cervical vertebrae 
in the Whitby Museum, which can no longer be found, 
must rank as undefined, as it is quite impossible to recog- 
nise the type from Owen’s description. Several other 
species do actually occur in the Upper Lias of Whitby, 
but are only represented by small sets of vertebrae some- 
times associated with other bones. Such remains in the 
Manchester and Whitby Museums indicate at least three 
other very distinct species. 

From the above account it will be seen that our 
knowledge of the Upper Liassic Sauropterygia is really 
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very slight, and that this lack of knowledge does not 
depend on lack of material. 

I hope shortly to redescribe all the Whitby reptiles, 
and the present paper is to be regarded in the light of a 
preliminary description of two interesting genera. 


The New Genus, Microcleidus. 

This genus is founded for P. homalospondylus, Owen, 
which is represented by three excellent specimens from 
the D. commune zone of the Yorkshire coast, and by a 
fourth not so complete, but entirely free from matrix, 
from the bifrons zone of Wellingborough, Northampton- 
shire. The available material is sufficient for a very 
detailed account of the osteology of the species ; a 
naturally arranged hind limb being the only part lacking. 

This species has been described by Owen, whose 
account of the vertebral column is sufficient to characterise 
it. 

The Manchester Museum specimen, L. 7077, which 
was collected by W. H. Sutcliffe, Esq., F.G.S., from Whitby, 
and presented by him to the Museum, shows 40 cervicals, 
5 “ pectorals,” 17 dorsals, and 15 caudals, the tail not 
being complete, as the Wellingborough specimen has 22 
caudals, and that at York 26. The chief characters are : — 

1. The elongation of the centra of the cervicals. 

2. The narrowness of the cervicals across the zygapo- 
physes, and the fore and aft direction of the latter. 

3. The constricted centra of the dorsal region. 

4. The great height of the neural spines of the dorsals. 

5. The lowness of the centra of the three sacral verte- 
brae and the great strength of their zygapophyses. 
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6. The fact that the caudals retain a long rib tightly 
fused on down to the end of the tail, showing that there 
can have only been a very small fin, if any. 

I shall discuss some interesting mechanical considera- 
tions presented by resemblances between the pectorals 
and sacrals in a complete osteology of the species. 

Pectoral Girdle. 

The Manchester Museum specimen, L. 7077, has a 
beautifully exposed pectoral girdle lacking only part of 
the right scapula and clavicle. The general plan of the 
girdle is that of the genus Cryptocleidus. 

Coracoids . The coracoids are not completely exposed, 
and the shape of the postero-lateral angles is not shown. 

The two coracoids meet in a very long symphysis. 
This is usually only about a centimetre deep, but between 
the glenoid ends becomes very thick, probably at least 
six centimetres. As the lower surface forms a uniform 
curve, this implies a great depression of the visceral 
surface of the coracoids behind the inter-glenoid bar. 

The glenoid part of the coracoid is about six centi- 
metres deep : the facet for the scapula is seven centimetres 
long, that for the head of the humerus being only five 
centimetres. 

The position of the right coracoid with regard to the 
undisturbed dorsal vertebrae shows that it cannot have 
the postero-lateral corner extended into a process similar 
to that of Cryptocleidus , the width of the lower end given 
in the figure is, in fact, the maximum possible. 

Scapula . The scapula is a triradiate bone, the 
posterior ramus of which articulates with the coracoid 
and forms part of the glenoid cavity. This ramus is 
triangular in transverse section, the upper surface being 
flat, and, where it joins the dorsal ramus, six centimetres 
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across : it is here of nearly the same depth. The proximal 
end presents two triangular facets, both at their maximum 
six centimetres deep, the inner seven centimetres long for 
attachment to the coracoid, the other, which forms part of 
the glenoid cavity, only five centimetres. The dorsal 
ramus is a plate of bone 8 5 cm. long, 5 5 cm. wide in 
the middle, and having a maximum thickness of just 
under 2 cm. It rises from the joined posterior and 
anterior rami at their outer edge, and is directed dorsally, 
backward and outward, with its greatest breadth parallel 
to the axis of the animal. 

The anterior ramus is confluent with the posterior and 
dorsal rami ; it forms a broad plate of bone joining its 
fellow of the opposite side in the middle line, and passing 
backwards as a strong bar to meet the anterior projections 
of the coracoids ; this bar, formed by the two coracoids 
and scapulae, is of triangular section, the flat dorsal face 
being five centimetres wide, and the depth of the bar 
being some six centimetres. The anterior rami of the 
scapulae, are not in the same plane as the corresponding 
coracoids, but are raised anteriorly so as to make the 
whole anterior part of the arch convex from front to 
back when viewed from below. The anterior rami, of 
course, meet at an angle so that the whole girdle is 
concave from side to side. 

The two pre-coracoidal foramina are 10 cm. long by 
6 cm. wide, and the plate of the anterior ramus of the 
scapula in front of them is at least 8 cm. from front to 
back. 

Clavicles. The left clavicle is completely preserved 
with the exception of its anterior edge, which is slightly 
injured. 

It is a thin bone with sharp edges, very tightly fitted 
on to the visceral surface of the anterior ramus of the 
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scapula. In form it is roughly triangular, meeting its 
fellow of the opposite side in the middle line, and ex 
tending outward and backwards as a point towards the 
dorsal ramus of the scapula. 



amount of restoration. The posterior width 
of the coracoids is a maximum. Vide Text. 
Manchester Museum, L. 70 77. 


Its anterior end, as shown in Text-fig I., has a sharp 
bend where it reaches and crosses the anterior border of 
the scapula, beyond this point it is broken away but 
probably formed a narrow border to the scapula when 
viewed from below. 
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There is no trace whatever of an interclavicle. . 

This girdle at once shows that P. homalospondylus is 
not a Plesiosaurus but belongs to the “ Elasmosauridae.” 
The scapula and clavicular arch strongly resemble those 
of Cryptocleidus , they present, however, many differences 
in detail. 

Viewed as a whole, the pectoral girdle of Microcleidus 
differs from that of Cryptocleidus and most other Sauro- 
pterygia in its great relative narrowness, which is rendered 
still more striking by the lack of any lateral processes at 
the hinder ends of the coracoid. 

The only Liassic genus yet described with an Elasmo- 
saurian type of pectoral girdle is Eretmosaurus , Seeley, 
founded on Plesiosaurus rugosus of the Lower Lias, and 
also including E. dubius , Blake, of the Upper Lias. In 
this genus the two pre-coracoidal foramina are very small, 
and the clavicular arch is unknown. Microcleidus is quite 
well distinguished from Eretmosaurus by the characters 
of the vertebral column, particularly by the elongated 
cervicals and the very long neural spines of the dorsal 
vertebrae. 

Pelvic Girdle. 

The material existing for the description of the pelvic 
girdle of Microcleidus consists of the displaced and some- 
what mutilated pubes and ischia of the Manchester 
specimen, L. 7077, and the naturally associated and well- 
exposed girdle which belongs to the skeleton in the York 
Museum. 

These two specimens present some marked differences 
in the pelvis ; so far as I could examine the York 
skeleton, which, however, is fastened to the wall at the 
back of a glass case which cannot be opened, all the 
characters of the axial skeleton and of the pro-podial 
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bones appear to be identical with those of the Manchester 
specimen. 

I cannot believe that the two specimens belong to 
different species, and am inclined to attribute their 
differences to a difference in sex. 

I propose to describe the girdle of the Manchester 
specimen first, and should state that the restoration here 
given was made before I had studied the York skeleton. 



Fig. II. Pelvic Girdle of Microdcidus homalospondylus ; 
lacking ilia. Viewed from the dorsal aspect, x Dotted 
lines shew the existing fragments of the pubes. L. 7077. 

Pubis. The pubis is a thin plate of bone whose edges 
are not well preserved. It meets its fellow of the opposite 
side in a long median symphysis. It is thickest at the 
acetabular end, where at the maximum it reaches 5 cm. 
This end presents the usual two facets, which, however, 
are not very distinct, for articulation with the ischium and 
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the femur. The contour of the bone in the figure ( Text- 
fig- II.) is so arranged as to include the smallest possible 
area ; the rough lines inside the bones show the shape of 
the existing fragments. 

Ischia. The ischia are of the usual hatchet-shape, 
thick at the proximal end, and forming thin plates of 
bone where they join each other in a long median 
symphysis. The acetabular end is remarkable for its 
swollen character, it is not well exposed, but in one case 
the usual three facets for the pubis, acetabulum, and ilium 
are quite distinct. The neck of the bone is very slender. 
The head is set on obliquely, so as to suggest that the 
posterior ends of the ischia slope somewhat downwards,, 
and are not in the same planes as the pubes. 

The ischia and pubes do not meet in the middle line, 
so that there is only one obturator foramen. 

Ilia. The ilia are not definitely recognisable ; the only 
thing which might be one is a mutilated bone lying on 
the visceral surface of the coracoids. It is more than 
15 cm. long, the shaft being round and about three centi- 
metres in diameter ; the lower end is more than 7 cm. 
across. Two fragments of a right ilium belonging to the 
Northamptonshire specimen in the Manchester Museum 
seem to agree closely with this bone. The shaft is at its 
narrowest 27 cm. in diameter, and is very nearly circular ; 
the upper part of the bone is thin, and 7 - 5 cm. from back 
to front, and its upper border is at an oblique angle to 
the shaft of the bone. The lower end is expanded, and 
presents the usual two facets for the ischium and aceta- 
bulum. 

This girdle reminds one strongly of the pectoral girdle 
of the same specimen in its great relative narrowness. 

It differs markedly from that of Cryptocleidus , more 
resembling that of Murcenosaurus : I believe, however. 
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that there is no anterior lateral process of the pubis as 
there is in the latter genus. 

The pelvic girdles most similar to those of Micro- 
cleidus are those of Elasmosaurus, as described by Cope in 
E. platyurus , and by Williston in E. ischiadiacus ; these 
two, especially the latter, are very like my restoration, 
although they are relatively wider. 



The pelvis of the York specimen is well exposed 
from the visceral surface, and has all the bones with the 
exception of one ilium, naturally articulated. Its arrange- 
ment and the outlines of the various bones will be 
understood from the figure ( Text-fig. 1 1 1.), which is founded 
on a photograph. 
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There are many points of resemblance between the 
two girdles, but the York specimen differs from L. 7077 
in the following ways : — 

1st. It is relatively much broader. 

2nd. The ischia are much shorter. 

3rd. There are two obturatores foramina separated 
by a median union of the pubis and ischia. This 
character may only depend on age. 

One character strongly brought out by the York 
skeleton is that there is an angle of nearly 30° between 
the pubis and ischium of the same side ; this bend, the 
occurrence of which was a matter of inference in the case 
of the Manchester specimen, is to be seen at York. 

The new genus Microcleidus may be defined as 
follows : — Sauropterygia with a very long neck and small 
sku.l 1 Cervical vertebrae elongated and narrow across 
the zygapophyses, which have a fore and aft direction. 
Dorsal vertebrae with constricted centra, transverse pro- 
cesses wholely supported by the arch, and very high 
neural spines. 

Column composed of 40 cervicals, 5 + 17 pectorals 
and dorsals, 3 sacrals and 20 + caudals. (These numbers 
are probably liable to individual variation.) 

Cervical ribs double-headed and long, with a small 
anterior projection. 

Pectoral girdle with reduced clavicular arch not con- 
taining an interclavicle. Scapulae meeting each other and 
the coracoids in the middle line. Postero-lateral angles of 
the coracoids not produced. Pelvic girdle with long pubic 
and ischiac symphyses and the ilia articulating only with 
the ischia. 

Pro-podial bones only articulating with two bones 
distally. Radius and ulna long when compared with 
their condition in later species. 
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Type species “ Plesiosaurus ” homalospondylus , Owen. 
Zone of D. commune, Whitby, and H. bifrons, Welling- 
borough. 

Characters those of the genus, of which it is the only 
known species. 

A set of six or seven cervical vertebra of this type in 
the Jermyn Street Museum is said to have been obtained 
from the Lower Lias of Gloucestershire. 

The New Genus and Species, Sthenarosaurus 
Dawkinsi. 

The material on which this species is founded is in 
the Manchester Museum. It was collected by W. H. 
Sutcliffe, Esq., from the D. commune zone of the Upper 
Lias of Saltwick, some 10 feet above, and 100 yards away 
from, the specimen of Microcleidus described above. 

The skeleton is scattered, although the girdles arc 
still nearly naturally arranged ; the bones present are 18 
cervical vertebra, 1 1 dorsal vertebra, 4 caudal vertebra, 
complete pectoral and pelvic girdles, 2 humeri and 2 
femora, both tibia? and fibulae and many tarsals and ribs. 

The cervicals vary much in size, the smallest has a 
centrum measuring 3 5 cm. in height, 3*5 in length, and 
4*5 in width ; the corresponding dimensions of the largest 
are 6 cm., 6 cm., and 7 5 cm. ; it is thus nearly twice the 
size of the smallest. 

The vertebra preserve a very uniform character 
throughout the neck. The anterior end of the centrum is 
rather deeply cupped, the posterior end, although not 
nearly flat, being much less so. The ends of the centra 
are somewhat heart-shaped. Viewed from below the 
centrum shows a very marked haemal ridge, on each side 
of which is a deep depression in which and close to the 
median line lie the usual two foramina for nerves and 
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blood vessels. There are two very distinct facets for the 
rib, these lie about half way up the side of the centrum. 

The arch is fused on to the centrum, but its line of 
junction remains perfectly distinct The arch is high and 
very robust, the width across its narrowest point between 
the prae- and post-zygapophyses being only slightly less 
than the width of the centrum. The neural canal is 
nearly circular in section ; it is, however, slightly broader 
than it is high. 

The prae- and post-zygapophyses are connected 
together to form a platform from which the short and 
comparatively feeble neural spine rises. The posterior 
edge of the neural spine is above the corresponding end 
of the same centrum, and its anterior end comes about 
half way to the front of the centrum. The prae-zygapo- 
physes are short, projecting little, if at all, in front of 
the centrum ; the post-zygapophyses project strongly 
backwards, and have a large articular facet. These 
facets are so directed that a horizontal line drawn on 
one is parallel to the long axis of the animal ; they 
are inclined to one another at an angle of 105° in 
one of the posterior cervicals. Between each pair of 
zygapophyses in the middle line is a pit lying above the 
neural canal, and presumably lodging the attachment of 
an intervertebral ligament. 

The most marked difference between the anterior and 
posterior vertebra?, apart from size, is that in the smaller 
specimens there is a very marked ridge running from the 
prae-zygapophysis to the posterior point of junction of 
the arch and centrum. This ridge becomes almost obso- 
lete in the posterior cervicals. 

Dorsal vertebrae . The two well-preserved dorsals 

which are free from matrix belong to the anterior part of 
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the back, and probably differ in some respects from the 
typical dorsals. 

One of the most conspicuous characters of these 
vertebras is that the centra are very short, in one case 
only 5 cm., where the breadth across the anterior face is 
9 cm., and the height 7*5 cm. 

The most striking character of the more anterior of 
these two is that the neural spine leans so much back that 
its summit is over the posterior surface of the centrum of 
the succeeding vertebra. The spine is thick and narrows 
at the top, where, however, it is much swollen laterally 
its posterior surface has a deep groove for ligaments. 

There is still a trace of the table joining the zygapo- 
physes, but this is now contracted just before the 
post- zygapophy sis. The prae-zygapophyses are low and 
amazingly solid ; they do not project before the centra. 
The post-zygapophyses project entirely behind the centra : 
they are very slim and deeply cupped. 

The facet for the rib is single, placed high up and 
largely carried by the arch ; below it is a pit, excavated 
in the centrum, which is a centimetre wide and rather more 
deep. There is no marked haemal ridge. The ends of the 
centrum are nearly flat. 

The caudals are only noticeable for a pit below the 
facet for the rib, which is not fused on to the centrum. 

The cervical ribs are very distinctly double-headed, 
and show only faint traces of the characteristic hatchet- 
shape ; they are long, slender, triangular bars. 

The dorsal ribs are single-headed and slender, as are 
also some abdominal ribs. 

Pectoral Girdle. 

The pectoral girdle is well preserved, although the 
scapulae are slightly separated from the coracoids and the 
clavicular arch lies below one of the coracoids. (See 
Text-jig. III.). 




Manchester Memoirs , Vol. liv, (1909), No. 4 . 17 

Coracoids. The coracoids are short and very thick. 
They are united in a long, median symphysis, which 
forms a marked ridge when the girdle is viewed as a 
whole. This symphysis is at least 6 cm. deep between 
the glenoid cavities. The posterior portion of the cora- 
coid is small, but the bone is never much less than 2 cm. 
thick. The glenoid part of the coracoid is very thick, 
and presents the usual two facets, one 6 cm. long facing 
the scapula, and the other 1 1 cm. long forming part of the 
glenoid cavity. 



Fig. V. Right Scapula of Sthenarosaurus Dawkinsi, type 
specimen, x Viewed horizontally from within. This view 
shews the downward projection of the anterior ramus and 
the dorsal ramus. 

Scapula. The scapula is a trihedral bar with one of 
the faces directed ventrally ; the dorsal ridge is produced 
into the dorsal ramus, which is directed dorsally and to 
the back. 

The ventral surface is very strongly curved, so that in 
side view the anterior ends of the scapulae project down- 
wards below the level of the coracoids. 
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The posterior ramus is broad, io cm. across at its 
widest, and nearly 7 cm. thick ; in section it is triangular, 
the broadest face being directed downwards, the other 
two faces are of nearly equal size, the outer being some- 
what smaller than the other. The outer border of the 
bone is a marked ridge, owing to the concavity of the 
corresponding face. 

The anterior ramus is a direct continuation of the 
posterior one ; it also is of triangular section, but here the 
ventral face is the smallest. The outer of the other faces 
is nearly flat, whilst the inner is scooped out into a 
roughened elliptical cup for reception of the clavicle. The 
greatest height of the bar is over 6 cm., and its breadth 
about 5 cm. 

From the dorsal ridge of the anterior and posterior 
branches rises the dorsal ramus; this is some 10 centi- 
metres long, 6 wide, and 2 thick ; it is of oval section, and 
is directed upwards and backwards, its length making an 
angle of about 60° with the under surface of the posterior 
ramus. Its breadth faces laterally. 

Clavicular Arch. The clavicular arch is seen from 
below, and part of its right side is missing ; there is, 
however, evidence for everything shown in the restoration, 
including the width. 

The whole forms a large arc of a circle, probably 
nearly a semi-circle, when complete. 

The interclavicle is a T -shaped bone, of which nearly 
the whole stalk is bordered by the clavicles. Its anterior 
border has a broad but shallow notch, and its posterior 
border forms a rounded tag. 

The clavicle is suturally united to the external edge 
of the interclavicle. Its general form will be seen from 
the figure, but the most interesting character is a dorsally- 
directed portion which fits into the depressed area on the 
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inner side of the scapula. This tag is more than a centi- 
metre thick ; of the thickness of the rest of the bone 
nothing can be said. 

Pelvis. 

With the exception of the ilia the pelvis is naturally 
articulated ; it is exposed from the ventral surface. 

It is remarkably broad and sturdy. 

Pubis. The pubis is a squarish plate of bone whose 
thickness cannot generally be determined ; it meets its 
fellow of the opposite side in a long symphysis. In the 
region between the acetabula the symphysial face must 
be very deep ; for there is in this region a pronounced 
ridge across the bone. 

The anterior edge is thin and shows a small notch, 
of a type which is quite common in the Sauropterygia 
and is apparently associated with some attachment of the 
plastron. 

The exterior border of the bone is not well shown but 
cannot differ more than a few centimetres from that given 
in the figure { Text - fig - VI.). The acetabular face is large, 
some io cm. long and 5 cm. wide, the face opposed to 
the ischium is however very small, being less than 5 cm. 
long. The posterior border presents the usual concavity 
to the obturator foramen, and at the median end is in 
contact with the ischium. 

Ischium. The ischium is of the usual hatchet-shape. 
The head is obliquely set on so that the posterior end of 
the bone must have pointed down during the life of the 
animal. It has the usual three facets, that for the ilium 
being somewhat obscurely marked off from the acetabular 
face. 

The . blade of the bone is thin and there is no long 
median symphysis in the middle line. Although the 
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animal was apparently quite adult at death the ischia are 
noticeably short. 

Ilia. Both ilia are preserved although no longer 
attached to the ischia. 

The ilium, although really quite large, appears small 
and weak when compared with the other bones of the 
pelvis. 

The acetabular end is of nearly circular transverse 
section, it bears two faces, the larger for the acetabulum 
and the other for the ischium. 

This end passes imperceptibly into the blade of the 
bone, which is flattened, some 10 or 12 cm. across at the 
top and at the maximum 2 cm. thick. The lower edge 
is straight, and formed by a sharp ridge, the upper is 
smooth and strongly concave. The crest is flat and 
pitted for a cartilaginous extension. The inner face of 
the bone is flat or almost concave ; the outer side is 
convex. 

In the diagram the ilia are represented as much fore- 
shortened and are accidentally reversed. 

Discussion of the Determination of the Specimen . 

Only two Upper Liassic species have been described 
to which the specimen I have just discussed could belong; 
these are P. longirostris and P. coelospondylus. 

There are no materials extant for determining what 
Owen meant by the latter species, which must be 
dropped. 

The only parts of P. longirostris which can be com- 
pared with my specimen are : the cervical vertebrae, the 
length of the dorsal centra, and the relative and actual 
sizes of the pro-podials. 

Blake's description suggests that in P . longirostris the 
cervicals are of similar size throughout the neck. 
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Blake gives a figure of a vertebra which, if really a 
cervical, differs greatly from those of my animal ; it does, 
however, present some slight resemblance to the more 
anterior of the dorsals of the Manchester specimen. His 
description states that the neural spines of the cervical 
vertebra; lean back, so that their tips lie above the pos- 
terior surface of the succeeding vertebrae, and thus agrees 
with his figure. 

Blake states that in P. longirostris , 25 dorsal centra 
fill a length of 80 in., giving at least 3 in. for the length of 
an average dorsal centrum. None of my dorsals, which 
represent all parts of the back, approach this length. 

In actual size and in relative length the pro-podials of 
our specimen agree fairly closely with those of P, longi- 
rostris , but the humerus has the anterior edge convex, 
and not concave, as in the latter species. It is thus 
impossible to refer our specimen to any known species. 
It appears to be allied to the Longirostrate group of 
Plesiosaurs, typically represented by P. rostratus, and also 
including, fide Lyddeker, P. longirostris. 

The vertebral column shows many points of resem- 
blance to that of P. rostratus , the cervical centra being 
very similar, although relatively somewhat longer. They 
also resemble those of “ Thaumatosaurus" carinatus, of the 
Kimmeridge clay. 

The pro-podials are also very similar to those of 
P. rostratus. 

Of the girdles of P. rostratus nothing is really known. 
If Lyddeker is right in referring R. £315 of the British 
Museum to an allied species, it differed considerably 
from ours in the pectoral arch. The clavicular arch of 
our specimen presents many resemblances to that of 
“ Thaumatosaurus ” arcuatus, although it differs in having 
the posterior border convex instead of concave. 
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Our type also resembles in its pectoral girdle 
P. Conybeari ’ as restored by Sollas. 

The scapula of our specimen is, however, quite unique 
in its fore and aft direction and its downwards slope in 
front. 

The characters of the vertebral column separate our 
type from Plesiosaurus as typified by P. dolichodeirus 
and from the reptiles placed in Thaumatosaurus by 
Lyddeker. 

There is no resemblance to any genus with the 
Elasmosaurian type of pectoral girdle. 

There is, in fact, no described genus which will hold 
the species. I therefore propose to call it S thenar osaurus 
Dawkinsi from adera^oc (strong) and Prof. Wm. Boyd 
Dawkins. 

Sthenarosaurus may be defined as follows : — 

Plesiosaurs with the neck tapering from back to front. 
Cervical vertebrae with concave anterior face to the centra, 
prae- and post-zygapophyses united, forming a table from 
which the neural spine rises abruptly in the anterior, and 
more gradually in the posterior cervicals ; anterior neural 
spines weak and placed far back. 

“ Pectorals ” with short stout neural spines leaning 
far back. 

Cervical ribs double-headed. 

Pectoral girdle with short coracoids, strong scapulae 
very widely separated anteriorally and pointing down- 
wards. Clavicular arch robust containing an interclavicle, 
with a wide anterior notch and a small posterior tag. 

Pelvic girdle with large square pubes and short 
ischia meeting medially so as to leave two obturatores 
foramina. 

Type species Sthenarosaurus Dawkinsi, nov. sp. 

Zone of D. Commune, 

Saltwick near Whitby, 

Manchester Museum L. 8023. 
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Note added Dec. 7th, 1909. 

Dames in 1895 described an excellent skeleton of a 
Plesiosaur from the Upper Lias of Germany. This species 
Plesiosaurus Guile! mi Imperatoris , he refers to Lyddeker’s typical 
group of the genus Plesiosaurus , i.e., to Plesiosaurus sensu strictu. 

From his description and figures I much doubt the propriety 
of this reference ; the animal presents many striking resemblances 
to Microcleidus ; although it certainly cannot be included in that 
genus. 

The resemblances are as follows : — 

t. The head of P. Guilelmi Imperatoris is small, and, 
although damaged, appears to closely resemble that of Micro - 
cleidus . 

2. Both 'species have long necks. Microcleidus having 40 
cervicals, the other species 35. 

3. The shape of the posterior cervicals shewn in Dames’ 
small but very clear figure is very similar to that of similiarly 
situated bones in the British genus. 

4. The very high neural spines of the dorsal vertebrae of 
P. Guilelmi Imperatoris are unparalleled in Plesiosaurus 
sensu strictu, and are only to be matched in Microcleidus. 

This character is, however, less pronounced in the German 
species, in which, however, the neural spines of the posterior 
cervicals are relatively longer than in Microcleidus . 

5. The constricted dorsal centra are also similar in the two 
species. The two types, however, differ in the following 
characters : — 

The cervical centra of the P. Guilelmi Imperatoris are 
shorter than those of Microcleidus . It is, however, noticeable 
that the anterior cervicals of the latter genus are not much 
elongated, the 6th or 7th being the first in which this character 
becomes conspicuous. In the pectoral girdle of Dames’ 
specimen the scapulae do not meet in the middle line, and there 
is a li furculum.” Of this furculum only the right half is pre- 
served, it shews no trace of an interclavicle, and Dames suggests 
that the latter bone may have been connected by loose suture. 
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The shape of the clavicle reminds one of Microcleidus , 
particularly in the way in which the lateral angle fits into the 
anterior ramus of the scapula. So far as I know, in all 
Plesiosaurs except such Elasmosaurids as Microcleidus and 
Cryptocleidus , the whole clavicular arch is fused into one solid 
bone, and Dames’ suggestion of an open suture in the clavicular 
arch of P. Guile Inii Impera tort's confirms me in the idea 
that it is on the way to become an Elasmosaurid, or more 
probably has separated from a stock some members of which 
will become Elasmosaurians. 

The pubis of Dames' species is similar to that of the York 
skeleton of Microcleidus homalospotidylus. 

A specimen in the Manchester Museum which shews 
cervical, dorsal, sacral and caudal vertebrae, a pubis, femur, 
and some other bones of the hind leg, resembles P. 
Guilelmi Jmperatoris, in having somewhat shorter cervicals than 
Microcleidus homalospotidylus , and in their having rather longer 
spines. I have regarded this specimen as representing an un- 
described species of Microcleidus , but it is possibly identical with 
the German species. 

This latter species appears to me to have some genetic con- 
nection with Microcleidus ; it is probably a conservative branch 
from the Microcleidus stock which separated off after the high 
dorsal neural spines had been acquired, but before the elongated 
cervicals and Elasmosaurid arch were developed. 

I do not think that it ought to be included in Plesiosaurus 
s.s., for it is undoubtedly very different from such species as P. 
dolichodeirus and P. Haw kin si. 

It cannot be included in Microcleidus , because that genus is 
intended to include Plesiosaurs in this line of descent which are 
sufficiently advanced to have the scapulae meeting in the middle 
line. It therefore should have a new genus founded for it. I 
refrain from suggesting a name until I have seen the specimen. 

The set of caudal vertebrae figured in the same paper as P : 
suevicus , resemble fairly closely the anterior caudals of M. 
homalospondylus. Many plesiosaur caudals are much alike, but 
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it is probable that P. suevicus is a member of the group which 
includes Microcleidus and P. Gialelmi Imperatoris . 

The vertebrae figured by Dames as the type of P % bavaricus y 
appear to me to be not definitely referable to the same species. 

Fig. i is very like a cervical of my Sthenarosaurus Dawkinsi \ 
but I do not believe that an isolated centrum of this type is really 
identifiable ; there is, moreover, no indication in Dames’ figure 
of the ridge, connecting the anterior zygapophysis with the 
posterior edge of the arch, which, in a cervical of Sthenarosaurus 
of the same size, is quite conspicuous. 

The smaller and more perfect cervical represented in Fig. 2, 
differs from the original of Fig. 1, in that the ridge along the 
haemal surface does not widen out posteriorly into a flat surface, 

The arch represented in Fig. 2 differs from that of a similar 
sized cervical of Sthenarosaurus , in having a larger neural spine, 
much shorter posterior zygapophyses, and in having the 
zygapophysial table contracted before the postzygapophyses. 

These vertebrae, however, appear to belong to the group of 
Plesiosaurs, which includes Sthenarosaurus. 
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PLATE. 

A late cervical vertebra of Sthenarosaurus Dawk ins u 
Founded on one almost perfect specimen, but some details 
slightly restored by comparison with neighbouring vertebrae. 

1. Left lateral aspect. 

2. Anterior aspect. 

3. Posterior „ 

4. Superior „ 

5. Inferior ,, 


All | natural size. 






Manchester Memoirs , Vol. liv. (1909), No. 5 - 


V. The Action of the « Rays on Glass. 

By Professor E. RUTHERFORD, F.R.S. 


Received and read November 30th, tgoy. 

It has been shown by Joly that the pleochroic halos 
observed in mica are to be ascribed to the action on the 
mica of the a rays emitted by small inclusions of radio- 
active material. The radius of the halo (about *04 mm.) 
indicates that the effect is due in large part to the rays 
from radium. I have recently reproduced the conditions 
under which such halos would be formed by enclosing a 
large quantity of radium emanation in a fine capillary 
tube of soda glass. After the emanation had decayed, 
the inner wall of the capillary was seen under the micro- 
scope to be surrounded by an area of distinct colouration 
extending about 04 millimetre from the walls. The 
outer boundary of the coloured region was sharply 
defined, and the depth of the colouration was equivalent 
to the maximum distance of the most penetrating a par- 
ticle from the active matter. This result strongly 
confirms the correctness of the explanation of halos 
given by Joly. 


December 24th , 1909. 




Manchester Memoirs , Vo/, liv. ( 1 909), No. 6 


VI. “ Production of Helium by Radium 

By Professor E. Rutherford, F.R.S., 

AND 

Dr. B. B. Boltwood. 


AV< eiveti atui read November jot h y igocy 


Since the demonstration by Ramsay and Soddy of 
the production of helium by radium, it has been of great 
importance to determine accurately the amount of helium 
produced by a known quantity of radium. It has been 
shown by Rutherford, Geiger, and Royds that the 
a particle emitted by radium and its products is an atom 
of helium. In addition Rutherford and Geiger have 
calculated by counting the a particles and determining 
their charge that one gram of radium in equilibrium 
should produce 158 cubic mms. of helium per year. The 
first systematic measurements of the production of helium 
by radium were made last year by Sir James Dewar.* 
His experiments indicate that radium in equilibrium pro- 
duces helium at a constant rate equivalent to 135 cubic 
mms. per gram per year — a result in fair agreement with 
the calculated quantity. 

Another determination has recently been made by 
the writers using a barium-radium salt containing about 
200 milligrams of radium, loaned by the Vienna 
Academy of Sciences, The salt, chemically treated 
to remove polonium and radium D, was placed in 
a platinum capsule which was in turn sealed in an 
exhausted tube of hard glass. At the end of 83 days, the 
* /Vw. Roy. Soc. , A* 81, 280 (iqoS)* 
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gases were completely removed by heating and exposed 
to charcoal cooled in liquid air. The unabsorbed gases 
were pumped out and repeatedly exposed to fresh cooled 
charcoal. The residual gas consisting of essentially pure 
helium was found to have a volume corresponding to the 
production of helium at the rate of 163 cubic mms. per 
gram of radium per year. 

With the experience gained in these preliminary 
experiments, it is hoped ultimately to determine the 
value of this constant with considerable precision. 

Other experiments which have been made to test 
whether helium is produced by polonium have shown 
conclusively that such is the case. 
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VII. The Development of the Atomic Theory: (1) 
Berthollet’s Doctrine of Variable Proportions. 

By Andrew Norman Meldrum, D.Sc. 

( Carnegie Research Fellow). 


( Communicated by Professor If. B. Dixon, M.A., F.R.S) 

Received and read November joik 7 igog. 


Two of the burning questions in science, between the 
years 1800 and 1810, were the theory of “ mixed gases/' 
and the fixed or the variable composition of chemical 
substances. On each of these questions Claude Louis 
Berthollet and John Dalton were leaders of thought on 
opposite sides, and in each case Dalton’s ideas were 
ultimately triumphant. Yet his rights in these directions 
have never received full attention, the subjects having 
been treated in an inadequate manner by the historians 
of science. The present paper shows in outline how the 
doctrine of constant proportions developed. 

The doctrine that chemical compounds have a con- 
stant composition is not a discovery made in the XVIIIth 
century by a certain man. Lavoisier, Wenzel, and 
Richter were outstanding workers on the subject, and 
other workers in the same field, and to much the same 
general effect, were Cavendish, Bergman, Klaproth, Vau- 
quelin, and Kirvvan. Many more might be named, for 
practically all chemists towards the end of the century 
seem to have judged the doctrine to be a satisfactory 
account of the facts of chemistry. 

But no doctrine can be regarded as established, or 
even as rightly understood, until it has been called in 
question and successfully defended. The challenge puts 
the defenders on their mettle and compels them to con- 
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sider, perhaps to realise for the first time, precisely what 
their position is. Such was the case of the doctrine of 
constant proportion. It seems to have arisen naturally 
and been taken for granted, assumed as a matter of 
course, rather than considered and carefully defined. 
Suddenly, about the beginning of the XIXth century, it 
was called in question by Berthollet. 

Primarily his teaching was concerned with the pro- 
blems of chemical affinity. He had ample leisure to 
meditate on the subject during his stay in Egypt, where 
he had gone as an honoured member of the famous 
Napoleonic expedition. The first fruits of that leisure 
appeared in papers, read in Cairo before the shortlived 
Institute of Egypt in June of the year 1799, in which he 
propounded the valuable and original ideas of “ mass- 
action ” and chemical equilibrium. Berthollet was thus 
the founder of chemical statics. Resuming the subject on 
his return to France, he developed his ideas into a system 
of chemistry, which is explained in various Memoirs* and 
above all in his “ Essai de Statique Chimique,” (2 vols., 
1803). 

His teaching aroused interest everywhere, witness the 
appearance of English and German translations of his 
works, and the extent to which his ideas permeated the 
scientific dissertations 2 and books of the period. His 
main contention that chemical change was very largely a 
matter of two factors, affinity and mass-action, could 
hardly be denied. The tables of affinity which in the 
course of the XVII Ith century had become more and 

1 “ Recherches sur les lois de rAffinitc,” AUm. de T Institute vol. 3, 
pp. 1, 207, 228, 1801 ; vol. 7, 229, 1806. 

8 Memoirs, in which Proust, Th^nard, Gay-Lussac, Avogadro, Berzelius, 
and Dalton take Berthollet’s ideas into consideration will be cited as occasion 
requires. A supplementary list of memoirs not specially referred to in this 
paper, will be found in an appendix. 
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more elaborate, were now seen to be obsolete, for they 
had been drawn up in ignorance of the effects of mass- 
action. Torbern Bergman, in particular, had prepared 
more numerous and more elaborate tables than any that 
had previously appeared, and had also endeavoured to 
extend the theory of affinity to the reactions of acids, 
bases, and salts. Berthollet showed that affinity had 
nothing to do with these reactions, which are governed 
by mechanical considerations, such as the insolubility 
and volatility of a substance. Von Meyer, in his “History 
of Chemistry,” advances the opinion that Berthollet’s 
teaching was neglected. “ His principles were held to be 

totally erroneous It was thus that Bergman’s 

doctrine, although based upon wrong assumptions, and 
therefore leading its author to false conclusions, kept for 
so long a time the upper hand.”* Ladenburg is much 
nearer the mark when he remarks that “ tables of affinity 
disappear soon after the appearance of Berthollet’s 
‘Statique Chimique/ ” 4 The truth is that Berthollet’s 
ideas supplanted Bergman’s with an ease almost un- 
paralleled in the history of science. Karstcn remarked 
in 1803 that not a trace was to be found of our previous 
ideas on affinity, 5 and as early as 1801, Fischer, who 
translated Berthollet’s “Recherches” into German, declared 
that the new view of chemical phenomena was so con- 
vincing that it was impossible to uphold the old theory/* 

0 “ Hist, of Chem,,” Eng. trans.,p. 551, 1906. 

4 “ Hist, of Chem.,” Eng. trans., p. 41, 1900. 

Al/g /. Chem ., (Scherer), vol. 10, p. 137. 

AUg.J. Chem., (Scherer), vol. 7, pp. 507, 517. It is difficult here 
to avoid overstating the truth, one way or the other. Of course the dis- 
appearance of tables of affinity from the text-books of chemistry, in conse- 
quence of Berthollet’s teaching, was not absolute. Objections to his teaching 
were urged by Pfaff in 1811 (see Appendix) and by Davy, “ Elements of 
Chemical Philosophy,” pp. 117 — 124, 1812 (see also llenry, “Elements of 
Experimental Chemistry,” vol. 1, pp. 66 — 67, 1829). Nevertheless, Ber- 
thollet’s doctrine of chemical affinity, in its main features, was never seriously 
challenged. 
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The time was ripe for a new theory of affinity. That 
is the explanation of how Berthollet’s ideas were taken 
up so eagerly as was the case. Chemical reactions had 
been studied in the light of the old theory so thoroughly 
that numerous anomalies had been discovered, which 
only the new theory could explain. Even the effect of 
mass in chemical change had been noted by Bergman. 
In his “Dissertation on Elective Attractions”^ 10, 1785) 
he discusses the reaction, Ad+c~Ac + d } where Ac is 
precipitated. “ It now remains to be examined, whether 
the whole of d can be dislodged by a sufficient quantity 
of c from its former union. It should be carefully noted 
in general, that there is occasion for twice, thrice, nay 
sometimes six times the quantity of the decomponent c y 
than is necessary for saturating A when uncombined.” 
Bergman noted the effect, but could not explain the 
principle, of mass-action. That principle, leading straight 
as it does to the doctrine of chemical equilibrium, was 
quite foreign to the theory of chemical affinity to which 
he always adhered. 

It seemed to be a necessary consequence of Berthollet’s 
principles that chemical combination takes place in in- 
definite proportion. He had obliterated the distinction 
between chemical and physical forces, and regarded solu- 
tion as produced by affinity between solvent and solute. 
Hence solutions were compounds. 7 In the next place, 
indefinite proportion seemed to be an obvious corollary of 
his “mass-action” theorem. In any chemical system the 
state of equilibrium depends on the quantity present of 
each of the re-agents involved. Hence the larger the 
amount of a given constituent that might be present, so 
much the more of this should enter into the composition 

7 “ IOssai de Statique chimique,” §§ 36, 39. 
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of the product. So he reasoned. For instance, if hydro- 
chloric acid is added to a solution of copper sulphate in 
water, the copper is divided between the two acids. It 
was natural to think that all the hydrochloric acid was 
combined with its share of the copper, and all the sul- 
phuric acid with its share. 8 

Berthollet’s attitude is easily misunderstood. He did 
not so much contradict as transcend the XVIIIth century 
view. He did not assert that cases of constant composi-- 
tion were non-existent. lie admitted, for instance, those 
of water and ammonia and the oxides of mercury, and 
was inclined to think that gases combine in constant pro- 
portion. 5 ' But he thought these instances arose from 
exceptional circumstances, which he was perfectly pre- 
pared to discuss. Ilis standpoint was that constant com- 
position was the exception, and variable composition the 
rule. 10 

On this matter his great opponent was Joseph Louis 
Proust. The battle waged chiefly round the oxides of 
the metals. In the case of a metal which forms more 
than one oxide, Berthollet held that the oxide at 
minimum can gradually increase its oxygen without 
sudden change, till the oxide at maximum is reached. 
Proust, on his part, while not denying that a metal 
might yield more than two oxides, directed all his 
efforts to the study of the two extreme oxides, 11 and 
showed that material of intermediate composition usually 
consisted of a mere mixture of these two, 12 and 

* Op. cit., §52. But the instance t;iven above is not Berthollet’s. 

0 Op. cit.. §§ 206, 207. 

10 four, de Phys. t vol. 60, p. 347, 1805. 

1 1 Op. lit. , vol 63, pp. 438—440, 1806. 

Op. cit., vol. 55, p. 331, 1802. 
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he maintained his point with great conviction and 
persistence. 13 

The historians of chemistry have not been well inspired 
in their estimates of the meaning and the result of this 
controversy. 14 They convey the impression that Berthollet 
was a person who had “ preposterous notions ” about the 
chemical composition of substances and was “ deservedly 
annihilated ” 15 by Proust. Ladenburg" 5 says the controversy 
was settled by the year 1809, Kopp' 7 and Clarke 18 in 1808, 

10 Proust’s principal memoirs on the subject are : 

(1) Recherches sur le cuivre. Ann. tic Chint ., vol. 32, pp. 

26-54, 1799. 

(2) Sur quelques sulfures metalliques. four, dc Phys. , vol. 53, 

pp. 89— 97, i8or. 

(3) Memoir pour servir a I’histoirc de Pantimoine. Of. cit., 

vol. 55 , PP- 325 — 344 , 1802. 

(4) Sur les sulfures metalliques. Of. at., vol. 59, pp. 260 — 265, 

1804. 

(5) Sur les sulfures alcalins. Of. cit., vol. 59, pp. 265 — 273, 1804. 

(6) Sur les oxidations metalliques. Op. cit., vol. 59, pp. 321 — 

343, 1804. 

(7) Sur les muriates de cuivre verd et blanc. Op. cit., vol. 59, 

PP- 35 °— 354 , 1804. 

(8) Faits pour l’histoire du cobalt. Op. cit., vol. 63, pp. 421 — 

442, 1806. 

In all probability Berthollet’s ideas on affinity and chemical composition 
were first made known through his lectures at the Ecole Norm ate and the 
Ecole Polytechnique. In 1799, before the “ Recherches sur les lois de 
I’affinite ” had appeared, Thenard published a paper in support of Berthollet, 
and Proust one against him. For Berthollet in reply to Proust, see the 
“ Recherches ” and the “ Statique Chimique,” and also “Observations 
relatives h differens memoires de Proust, de Phys., vol. 60, pp. 284— 
290, 347 — 35 1 > *805 J vol. 61, pp. 352—362, 1805. 

14 From these strictures I must except P. J. Hartog, who has given in 
brief a perfectly just statement of the question at issue, see Nature , vol. 50, 
p. 149, 1894, and also Brit. Ass . Pep., p. 618, 1894. 

16 See Huxley on Descartes and Newton. 

Jn “Hist, of Chem.,” Eng. trans., p. 45, 1900. 

17 “Geschichte der Chem.,” vol. 2, p. 369, 1844. 

18 Manchester Memoirs, vol. 47, No. IT, p. 9, 1903. 
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and E. von Meyer 19 in 1807. A. Wurtz, putting the date 
even earlier, says “the truth of the fixity of chemical 
proportion was definitely established in the year 1806 .” t(> 

These writers do not adduce any evidence in support 
of their statements. They seem to consider their case so 
probable that proof is unnecessary. On the contrary their 
case is not even probable. It depends on a fatal under- 
estimate of the influence of Berthollet. He occupied a 
commanding position in the world of science, so that his 
ideas could not fail to receive consideration in full. Not 
only were his main ideas of the highest intrinsic value but 
his teaching on the very subject of constant proportion, 
in the light of the knowledge which was then available, 
was extremely plausible. There are two reasons for this. 
First, chemists in the XVlIIth century had concentrated 
their attention on the outstanding compound of each pair 
of elements, and on this insufficient basis the doctrine of 
constant composition had been founded. Berthollet 
raised a new problem by studying the relation between 
the different compounds of the same elements. It has 
already been suggested that his teaching did not so much 
contradict Lavoisier’s and Wenzel’s and Richter’s as go 
beyond it. While holding in general that affinity tends 
to unite substances in all proportions, he pointed out that 
this tendency could be limited by physical factors such as 
cohesion and insolubility and elasticity, in which case the 
compounds would be produced on which the supposition 
of fixed proportion had been based. 

In the second place the wretched state of chemical 
analysis only too easily afforded data in support of 
variable proportion. Berthollet’s theory suited the exis- 
tence of discordant analyses of the same substance by 

la “Hist, of Chem.,” Eng. trans., p. 194, 1906. 

20 *• The Atomic Theory, ” Eng. trans., p. 9, 1880. 
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different workers and even by the same worker. He was 
able to maintain his teaching by quoting able chemists 
such as Vauquelin and Klaproth, whose results a priori 
were as probable as Proust’s. 21 

Proust had to maintain his own analyses in the face of 
Berthollet’s teaching and of the analyses of other 
chemists. It is quite a mistake to suppose that his results 
were specially accurate. E. von Meyer surmises that if 
he had only “ calculated the result of his experiments on 
the composition of binary compounds otherwise than he 
did, he would have discovered the law of multiple pro- 
portions.’’ 22 As a matter of fact he frequently ex- 
pressed his results in a way that must have revealed the 
law in question, supposing that he had known what to look 
for, and that his data were approximately correct. For 
the composition of black oxide of copper he gives copper 
IOO and oxygen 25, and this is correct, and for the com- 
position of the red oxide copper 100, and oxygen 17 — 18 
instead of These figures prove that for the deter- 

mination of the composition of chemical substances it is 
not sufficient to have good intentions and a strong con- 
viction that substances are formed in invariable propor- 
tions. 

In truth the odds against Proust were heavy. He 
had no principle of the same calibre as the doctrines of 
mass-action and chemical equilibrium with which to 
encounter Berthollet. He had to trust to the purely em- 
pirical method, and there is no reason to think that it 
was by means of this method that the doctrine of constant 
proportion was ultimately established. 

81 Jour, de Phys ., vol. 6o, p. 349, 1805. 

22 Op . cit.; pp. 195 — 196; see also Arrhenius to the same effect, 
“Theories of Chemistry,” Eng. Trans., p. 16, 1907. 

2J * Journ. de Phys., vol. 65, p. 80, 1807. 
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E. von Meyer says that “ none of the other leading 
chemists of the day raised any objections.” 24 This puts 
the matter too strongly, for Th6nard, who had previously 
been on Berthollet’s side, showed signs of veering round 
in 1805. “I am quite persuaded that the number of 
oxides of the metals is much greater than the majority of 
chemists allow, , . . but I declare that I am not yet con- 
vinced that there are as many oxides as there are possible 
degrees of oxidation ; and if theory allows of them, 
experience seems to reject them.” 25 In this paper he 
maintains that there are not two oxides of iron (as Proust 
said) but three. 20 Proust must have had some adherents, 
but I do not know of any, unless Thomas Thomson be 
one, 27 who gave him open support. Thcnard does not 
mention him. There is extremely little sign that he 
was considered to have made out his case, Further, there 
is every reason to think that the change of opinion, when 
it came, was due to quite another influence than Proust. 
What was effective was the working hypothesis which the 
atomic theory supplied. 

The influence of Dalton began to permeate chemistry 
about the year 1808. For some years he had been 
making endeavours, not very successful ones, to arouse 
interest in his theory of chemical combination. In parti- 
cular, Humphrey Davy, 2 * with all his powers of imagina- 
tion, had failed to see anything in it. A much less 

24 “Hist, of Chem.,” Eng. trans., p. 194, 1906. 

25 Ann, de Chim ., vol. 56, p. 62, 1805. 

36 Op, cit*> pp. 66, 77. 

37 See Nicholson's Jo urn. , vol. 8, pp. 280—281, 1804. 

9H Davy must surely have heard of the atomic theory when Dalton was 
lecturing at the Royal Institution of London in 1803—1804 (see Henry’s 
“Life of Dalton,” pp. 47 — 50, and Dalton’s “ New System of Chemical 
Philosophy,” p. v., 1808). He certainly discussed it with Thomas Thomson 
in 1807 and poured ridicule on it then. (See Thomson’s “ History of 
Chemistry,” vol. 2, p, 293.) 



io Meldrum, Development of the Atomic Theory. 

brilliant man than Davy, Thomas Thomson by name, 
happening to get an account of the theory from Dalton 
himself in the year 1804, was wise enough to see its 
immense importance, and in the year 1807 gave an 
admirable sketch of it in the 3rd edition of his “ System 
of Chemistry.” Then in 1808 Dalton gave his own 
version of it in the first instalment of his “ New System 
of Chemical Philosophy.” Confirmation of the theory 
had already appeared. At the beginning of the year 
Thomson had published work on the oxalates of strontium, 
and William Hyde Wollaston on the carbonates and 
oxalates of potassium, which they each regarded as 
exemplifying and justifying Dalton’s teaching. This 
work was of great importance at the moment. As 
Wollaston remarked afterwards, “ Chemists were by no 
means duly impressed with the importance of this 
observation of Dalton, until they were in possession of 
other facts observed by Mr. Thomson and myself.” 2 “ 
The historians of chemistry have failed to perceive the 
full significance of this work. It refuted Berthollet in a 
specially telling way, for, in illustrating his doctrine, he 
had made much use of acid salts of the kind that Thomson 
and Wollaston examined. He had found them to be of 
variable composition, 1 ' 0 and now, in the light of Dalton’s 
theory, they were found to be perfectly definite substances. 

29 Phil . Trans. 9 p. 6, 1814. 

tto “ Essai de Statique Chimique,” §§ 201 — 203; Mfan. del' Institute 
vol. 7, pp. 230 — 252, 297, 1806. Not only so, but Torbern Bergman 
(“Dissertation on Elective Attractions,” § 9) and J. B. Richter (see report 
by Karsten of a .conversation with Richter, Allg.J. Chemie, (Scherer), 10, 
138 — 143, 1803) thought that in many cases salts could be formed with a 
decided superfluity of either ingredient. Further, it has been shown 
recently (Joh. D’Ans, Zeitsch. anorg. Chem 63, 225 — 229, 1909) that there 
are four acid sulphates of potassium ; hence Berthollet might well think that 
these salts justified his belief in variable proportion : (see his Introduction 
to RifFault’s translation of Thomson's “ System of Chemistry,” vol. I, p. 24.) 
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.That Berthollet felt the weight of this refutation of his 
teaching is shown by the fact that he thought it necessary 
to repeat Wollaston’s experiments. 31 

Further, Gay-Lussac’s Memoir on the combining 
volumes of gases, published in 1809, afforded numerous 
examples amongst gases of combination in fixed propor- 
tion. Berthollet, however, had declared that this was 
likely to occur amongst gases, a fact which greatly dis- 
counted the possible effect on chemists of Gay-Lussac’s 
discovery — of tending to lessen their confidence in Ber- 
thollet’s doctrine of variable proportion. Besides, at that 
stage of chemistry, Gay-Lussac was himself reluctant to 
abandon this doctrine, and still held that, in general, 
mass-action must produce compounds in all proportions. 
He maintains the “great chemical law, that whenever two 
substances are in presence of one another, they act in 
their sphere of activity according to their masses, and 
give rise in general to compounds with very variable 
proportions, unless these proportions are determined by 
special circumstances.” 

Indeed, Dalton’s doctrine of combination in definite 
and multiple proportions was victorious only in process of 
time and in consequence of the efforts of J. J.- Berzelius. 
Yet it is worth noticing how much less complete Proust’s 
answer to Berthollet was, than the answer tacitly con- 
veyed by Dalton’s doctrine. Berthollet held that affinity 
tends to combine elements in all proportions, and that 
the composition of the oxides of a metal at maximum and 
minimum depended on accidental factors, physical con- 
ditions opposed to affinity, such as cohesion and elasticity. 
Dalton showed that a beautifully simple relation exists 
between the composition of one oxide and another, so 

a » Mem. a' Arctuil, vol. 2 , p. 470, 1809. 

83 Op. cit . , pp. 232—233. 



12 Meldrum, Development of the Atomic Theory. 

that the composition is not in the least a matter of chance. 
Proust had no conception of the law which regulates 
multiple proportions. Again, Berthollet believed that one 
oxide could change into the other by continuous variation 
in composition, while Dalton’s theory not only allowed 
for the existence of definite intermediate oxides, but 
could even predict their composition with a considerable 
degree of certainty. 

The view taken here, that Berthollet’s teaching on the 
subject of chemical composition easily survived Proust’s 
criticism, and received a serious check from Dalton, can 
be amply illustrated from the literature of the time. 
William Henry treats the subject of chemical proportion 
in that sense. “ In opposition to the theory that chemical 
affinity has a strong tendency to unite bodies in unlimited 
proportions, an hypothesis has lately been proposed by 
Mr. Dalton, which appears more consonant to the general 
simplicity of nature.” as John Murray pits the two doctrines 
against one another, and actually, as late as the year 
1809, expresses a strong preference for Berthollet's.” 4 
Indeed, Berthollet felt the challenge to himself implied in 
Dalton’s Atomic Theory, and showed this by criticising 
it in the Introduction which he contributed to the French 
translation of Thomson’s “ System of Chemistry,” w in 
which, it will be remembered, the theory is sketched. 

If anyone, inclining to hold to the view of von Meyer 
and Wurtz that Proust was successful against Berthollet, 
should doubt whether the prestige of the latter was so 
great as has been indicated in this paper, he might do 
well to consider the chemical literature of the time. In 

* 3 “ Elements of Experimental Chemistry,” 6th ed., vol. I, p. 81, 1810, 

4,4 ‘‘System of Chemistry,” 2nd ed., vol. 1, p. 627. 

• 86 Riffault’s translation, vol. 1. pp. — 27 > *809. 
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addition to Gay-Lussac and Murray, who, as already 
explained, adhered in the year 1809 to the doctrine of 
combination in variable proportion, Friedrich Stromeyer 30 
in 1808, and Amadeo Avogadro 87 in 1811, showed them- 
selves under the sway and influence of Berthollet. What is 
more, even after Dalton’s doctrine of definite proportion 
had become the foundation of chemistry, Berthollet’s 
main ideas were still held by chemists in the greatest 
respect. The very opposite of this might be inferred from 
E. von Meyer’s statement that “his principles were held 

to be totally erroneous the revival of his 

principles was reserved for quite modern times,”” 8 and 
Sir William Ramsays conjectural remark that the “ Essai 
de Statique Chimique” was soon forgotten.” 39 

Berzelius’s “ Essai sur la Theorie des Proportions 
Chimiques,” published in 1819, contains an exposition of 
mass-action and chemical equilibrium, 40 and is dedicated 
“a hauteur de 4 L’essai de statique chimique.’” Perhaps 
the most interesting testimony of this kind is borne by 
J. B. Dumas, who in his lectures on chemical philosophy, 
delivered in the year 1836, expressed the highest admira- 
tion for the “Statique Chimique.” “It engrossed my 
whole time for three or four years ; from the age of 17 

to 21 I read it, re-read it, and pondered it I 

read it pen in hand, making extracts and reflections and 
comments ; these efforts have been of the highest value 
to me. As a student of chemistry I formed myself on 
Berthollet .... and whatever right l have to raise 

“ Grundriss der Theoretischen Chemie,” pp. 66, 80. 

37 Jour, ae Phys.. vol. 73, p. 76. 

38 Op. cit ., p. 551. 

30 “ Introduction to the Study of Physical Chemistry,” p. 43, 1904. 

40 Op. cit., pp 7— 11, 106—109. 
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my voice in this hall .... I owe it to the study I 
made of Berthollet’s ' Statics.’ ” 41 

Finally, on the establishment of these two doctrines, 
which seemed to be incompatible with one another — 
Dalton’s of invariable proportions and Berthollet’s of 
mass-action — there remained the problem of reconciling 
the one with the other. That the necessity of doing this 
was present in the minds of the leaders of chemistry is 
proved by Berzelius’s “Essay on the cause of Chemical 
Proportions,” etc., which begins with a section “ on the 
relation between Berthollet’s theory of affinities and the 
laws of chemical proportions.” He remarks that “ some 
chemists have affirmed that the existence of chemical 
proportions is contrary to the principles of the theory of 
affinities with which the illustrious Berthollet has enriched 
chemistry,” and proceeds to show that this is really not 
the case. He takes the case of solution in water of 
copper sulphate to which hydrochloric acid is added ; 
“ . . . . the part of the acid really combined with the 

oxide is neutralised according to the laws of chemical 

proportions This single example is sufficient 

to show that the principles of Berthollet’s theory are not 
inconsistent with the laws of chemical proportions.” 42 

Dalton, in his comments on this Essay, expresses his 
full concurrence with the verdict. “ The first division of 
Dr. Berzelius’s essay contains an admirable exposition of 
those facts which Berthollet brought forward in so con- 
spicuous a point of view in his chemical theory, and 
which his zealous followers have magnified in a still 
greater degree. A better explanation could, I think, be 
scarcely given in fewer words.” 48 

41 “ Lemons sur la Philosophic Chimique,” pp. 379—380 

411 Ann* of Phil*, vol. 2, p. 443, 1813. 

48 Ann * of Phil*, vol. 3, p. 174, 1814. 
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APPENDIX. 

List of Memoirs, in addition to those mentioned in the 
paper, which show Berthollet’s influence. 

1 799* 

L. J. Thenard, “ Les differents etats de l’oxide de l’anti- 
moine et ses combinaisons avec l’hydrogene sulfure,” Ann. de 
Chi/n vol. 32, pp. 257-269. 

1800. 

(A note drawing attention to Berthollet’s work on the causes 
of eiror in tables of affinity.) Allg. J. Chemie (Scherer), vol. 4, 
pp. 669-670. 

1801. 

“ Ueber den Einfluss einiger unbeachteten 
Umstande bei der Wirkung der Wahlverwandschaften,” Chern . 
Ann. (Crell), vol. 1 , pp. 111-114. 

1802. 

L. J. Thenard, “Sur les diflerentes combinaisons du cobalt 
avec l’oxygene, etc,” Ann. de Chim ., vol. 42, pp. 2 10-2 19. 

1803. 

A. B. Berthollet, “ Observations sur les precipites des 
dissolutions metalliques,” in “ Essai de Statique Chimique,” 
note 22. 

E. G. Fischer, “Vermischte Bemerkungen fiber die 
brennbaren Grundstoffe, mit Rficksicht auf Berthollets Theorie 
der Verwandschaft,” AUg. J. Chem. (Scherer)-, vol. 10, pp. 
171-184. 

L. W. Gilbert, Ann . der Phys., vol. 13, pp. 158-159. 

C. J. B. Karsten, “Revision der Chemischen Affinitatslehre 
mit bestiindiger Rficksicht auf Berthollets neuer Theorie,” 
Leipzig, pp. 278. 

L. Sciinaubert, “ Untersuchung der Verwandschaft der 
Metalloxyde zu den Sauren. Nach einer Prfifung der neuen 
Bertholletschen Theorie,” Erfurt (for Berthollet’s comments 
on this, see Ann. de Chim., vol. 49, pp. 5-20, 1804). 

1804. 

Gay-Lussac, “Sur les precipitations mutuelles des oxides 
metalliques,” Ann . de Chim., vol. 49, pp. 21-35. 
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1805. 

J.-M. Hausmann, “Sur l’oxidation,” Ann. de Chim., vol. 56, 

pp. 5-14. 

1807. 

C. F. Bucholz, u Die Verhaltnissmengen der Bestandtheile 
im salzsauren Silber, und den salzsauren Neutralsalzen,”y flir 
Chew. (Gehlen), vol. 3, pp. 328-335. 

A. F. Gehlen [notes accompanying his translation into 
German of Berthollet’s “Troisieme Suite de Recherches sur les 
lois de raffinite.”] J. fur Chew. (Gehlen), vol. 3, pp. 248-322. 

H. F. Link, “Ueber Berthollet’s Theorie der Chemischen 
Verwandschaft/’y. fur Chew. (Gehlen), vol. 3, pp. 232-247. 

Rose, u Die Verhaltnissmengen der Bestandtheile des 
Schwefelsauren Baryts,” f. fiir Chan. (Gehlen), vol. 3, pp. 
322-328. 

1808. 

H. F. LrNK, “ Einige Bernerkungen iiber Anziehung und 
Verwandschaft,” Ann. der Phys ., vol. 30, pp. 12-22. 

1811. 

L. W. Gilbert, “ Historische-Critische Untersuchung iiber 
die festen Mischungs-Verhaltnisse in der Chemischen Verbin- 
dung, etc.,” Ann. der Phys., vol. 39, pp. 361-428. 

C. H. Pfaff, 4< Experiences et observations relatives au 
nouveau principe d’action de Taffinite etablie par M. Berthollet,” 
Ann. de Chim., vol 77, pp. 259-288 (for BertholleFs comments 
on this, see op. cit ., 288-296). 

G. K. L. Sigwart, “ Ueber Berthollet’s Chemische Masse,” 
J.Jiir Chem. (Schweigger), vol. x, pp. 35 2 * 357 - 

1812. 

P. L. Dulong, “ Recherches sur la decomposition mutuelle 
des sels solubles et des sels insolubles,” Ann . de Chim., vol. 82, 
pp. 273-308. 

1815. 

H. F. Link, “Ueber die Chemische Wirkung beim Zusam- 
menreiben der Korper,” /. fiir Chem. (Schweigger), vol. 14, 
pp. 193-199. 
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VIII- Note on Radio-active Recoil. 

By Sidney Russ, D.Sc. 

Read December 14I/1, 1909. Received for printing December i8th> 1909. 


It has been shown that when Radium Emanation is 
condensed at the bottom of a tube, and the space above 
it evacuated, particles of the Active Deposit are radiated 
up the tube.* 

This phenomenon has been attributed to the recoil of 
the atom when an alpha particle is emitted from it. 

If the emanation be allowed to remain condensed for 
a time sufficient for it to attain radio-active equilibrium 
with its products, it might be expected that Radium A 
and Radium B would be projected up the tube in equal 
numbers as the result of the expulsion of a particles 
by the emanation and Radium A. The change from 
Radium B to Radium C is only accompanied by the 
emission of /3 particles, the recoil due to which is much 
less energetic than in the above cases. Under certain 
conditions, however, the recoil of Radium C has been 
shown to take place, but in the phenomena under exami- 
nation it will be seen that its effect is hardly appreciable. 
A disc suspended above the condensed emanation will be 
the recipient of active deposit particles, which adhere to 
it. After an exposure for a suitable time the disc may be 
removed, and the decay curve of its activity tested with 
the aid of an electrometer by means of the alpha rays 
emitted from it. The object of the present investigation 

* Russ and Makower, Proc. Roy. Soc A. t vol. 82, 1909, 
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has been to find the relative numbers of Radium A, 
Radium B, and Radium C particles radiated away from 
the condensed Emanation, by an analysis of the decay 
curves of the active deposit collected on the aforesaid 
disc for different times of exposure. 

The method of experiment consisted in condensing 
the Emanation from a few milligrammes of Radium at 
the bottom of a glass tube by means of liquid air. After 
waiting three hours, by which time the Emanation is in 
equilibrium with its products Radium A, Radium B, and 
Radium C, a disc was suspended about 7 cms. above the 
condensed Emanation, and the system evacuated to a 
pressure of about 1/100 mm. After a suitable exposure 
the disc was removed and the decay of its activity tested 
by means of an electrometer. During the course of these 
experiments,, a short account of which is given in the 
paper referred to, the times of exposure of the disc were 
10 minutes, 40 minutes, and 3 hours respectively, but for 
the purposes of this analysis attention will be confined to 
the 10 minutes and the 3 hours exposures. This selection 
has been made owing to the comparative simplicity of 
the analytical expressions under these conditions, at the 
expense of no essential features of the phenomena. 

The decay curve obtained for an exposure of 10 
minutes is marked I in Fig. 1, and it may at once be 
seen, by inspection of its marked variation from curve 
Ia, which is the well-known curve due to 10 minutes 1 
exposure to the Emanation, that a considerable amount 
of Radium B was projected on to the disc as well as 
Radium A, a result which might have been anticipated. 

Curve II shows the decay curve obtained when the 
exposure was 3 hours, and its deviation from the ordinary 
3 hours exposure curve IIa is still more marked than for 
the shorter exposure. 
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Fig. 1 . 

The question at once occurs in what proportions do 
Radium A and Radium B exist on the disc? 

Consider the supply of Radium B to the disc due to 
the disintegration of Radium A. 

If n — number of particles of Radium A at the bottom 
of the tube, then 
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where Q, = number of Radium B particles produced after 
a time /, and X 2 being the radio-active constants of 
Radium A and Radium B respectively, and n being con- 
sidered constant during the time of exposure. 

The number of Radium B particles supplied to the 
disc will be a fraction of this, depending on the solid 
angle subtended by the disc, which will be considered 
later. 

At any time T after removal 


Qt 



v )*~ x 


V' 


As Radium B is supplied to the disc it immediately* 
begins to form Radium C, the rate of increase of which 
may be denoted thus : — 


dR 

dt 


= KQ - \R 


~ \ x n (i - e K - t ) - \,M 
R t = n { t - ae x ' lt + be 
where a = ■ 1 \ and b ^ • 

Ajj A.’ A.. A,, 

For a definite time of exposure the quantity within 
the brackets is determinate, and may be replaced by M\ 
whence 

!\ t — 7 J . n M 
A tj 

Since the decay curves were measured by means of 
the alpha rays, we require to know the quantity of 
Radium C on the disc at any time T after removal. 

The quantity of C may be considered as made of two 
parts — 

(i) That actually on the disc at the moment of 
removal, which at any subsequent time T will be 

% i' 
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(2) That produced by the Radium B which was on 
the disc at the moment of removal. 

Let R! be the quantity of Radium C due to this cause 
at any time T. 

Then, by analogy with the case considered by Ruther- 
ford* — 


dR' 

dt 


= A, <0 - \J<‘ 


= \Q,e 


T - \ R' 


KT ~v' x * r )- 


Hence the total quantity of Radium C present at any 
time T after removal of the disc is R t + R' % due to the 
Radium B projected from the Radium A at the bottom 
of the tube. 

There will, however, be some Radium C due to the 
Radium A projected from the Emanation itself, and this 
quantity may be calculated ; the change of activity with 
time due to the Radium A and Radium C together may, 
however, be read off from the well-known decay curve for 
the particular time of exposure. 

This has been done for the exposures of 10 minutes 
and 3 hours under consideration here. 

Let — number of Radium A particles at the bottom 
of the tube. 

Then the number obtained on the disc after a time t 
will be proportional to I — V). The factor of propor- 

tionality depends, as already stated, on the solid angle 
subtended by the disc, and also, perhaps, on the nature of 
the surface upon which the Emanation is condensed, for 
it has been shownf that only about one-eleventh part of 


* “ Radio-activity,” p. 331, 
t loc. cif, 
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the particles breaking up per second actually leave the 
surface. 

Since the factor due to the first cause will be the 
same whether Radium A or Radium B is projected, and 
probably also due to the second, we may for simplicity 
take it unity. 

After io minutes exposure the number of Radium A 
particles on the disc will be 'gn, and that of Radium C 
•13 n. 

Hence at the instant of removal of the disc the initial 
alpha ray activity will be these numbers multiplied by 
the radio-active constants A n \ of Radium A and Radium 
C respectively. 

It has previously been shown that the activity at the 
instant of removal of the disc, due to the Radium C on it 
which has been produced from the Radium B directly 
fired on to the disc is given by A\ where 

\ 

The evaluation of this expression shows that the 
number of Radium C particles on the disc at the moment 
of removal after an exposure of 10 minutes is *34?/, and 
consequently its alpha ray activity will be ‘34«A 3 . 

We have then at the instant of removal of the disc 
after 10 minutes exposure : — 

(1) Due to the radiation of radium A an alpha ray 
activity given by *9^A 1 Radium A particles and *I3^A !{ 
Radium C particles, breaking up per second. 

The variation of this activity with time may be read 
from the graph referred to. 

(2) Due to the radiation of Radium B an alpha ray 
activity given by *34«A 3 Radium C particles breaking up 
per second, 
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Table I. 

CALCULATED ACTIVITY. 


Time in 
; Mins. 

i 

Due to Radiation 
of Radium A. 

1 

Due to Radiation Combined 
of Radium B. Activity. 

Reduced to fit 
experimental 
curve at time 
30 mins. 

| T 

100 

5-68 

,0 5'7 

136 

i 

! 2 

81 

644 

I 

87 '4 

1 J 3 

3 

06 

1 

7 'oo 

i 

73 ° 

94-5 

4 

58 

7 ' 9 6 

66*0 

85 '4 

s 

53 

8-43 

i 

i 6 1 -4 

79-6 

7 

39*5 

1 

9-46 

1 49*0 

1 

^ 3'4 

10 

29 

io’8 

398 

51-6 

*5 

24 

12 '3 

36-3 

47 i 

20 

23 

13*2 

36*2 

469 

25 

23 

136 

36*6 - 

4 7 '4 

30 

23 

136 

36*6 

47'4 1 

35 

j 22 

i 

13-4 

35*4 

45 8 

40 

1 

| 22 

12'9 

34*9 

45 '* 

45 

1 21 

12*3 

33 ’3 j 

43 ' 2 

5 ° 

20 

11*7 

3 i ‘7 

4 i'i 

55 

19 

io*9 

29*9 

3 8 '7 

60 

17 

10*2 

27*2 

35 ’ 2 
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Russ, Note on Radio-active Recoil. 


The variation of this activity with time may be calcu- 
lated from the expressions R t + R\ 

If Radium A and Radium B are projected up the 
tube in equal quantities, the decay curve of the active 
matter on the disc would be that obtained by adding the 
activities due to (i) and (2) in the ratio in which they 
stand, namely : — 

+ '*3»K 

= 1 7*6 

34 "\ 

where = 3 *85 x 10 3 and \., = 5*9.3 x io' 4 . 

This has been done and the results tabulated in 
Table I. and reproduced graphically in the full line curve 
in Fig. 2. It will be seen that the experimental points, 



Fig. 2. 

which are represented by small circles, do not lie exactly 
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on this curve. Bearing in mind the possibility that 
Radium A and Radium B may not be radiated up the 
tube in equal quantities, the limits of any such an equality 
can be found by varying the proportion in which the 
quantities (1) and (2) are added together. 

The dotted line in Fig. 2 shows the decay curve that 
would be obtained if twice as much Radium B had been 
projected as Radium A. Inspection shows that the 
experimental points lie within the limits defined by the 
two curves drawn. 

Hence from the analysis corresponding to an exposure 
of 10 minutes, it may be pretty confident!}' stated that 
Radium A and Radium B are projected up the tube in 
nearly equal proportions. 

The case of an exposure lasting three hours admits of 
comparatively simple treatment, for in this case Ruther- 
ford has shown that a state of equilibrium exists between 
the different short lived products obtained from the 
Emanation. 

Hence, owing to the direct firing of Radium A, we 
have at the moment of removal the same number of 
Radium C particles breaking up per second as Radium A 
particles. If Radium B is radiated up the tube in an 
equal proportion to Radium A. then a similar number of 
Radium C particles will be breaking up per second on 
the disc at the instant of removal due to this cause as 
when the radiation is due to Radium A. 

Hence the initial alpha ray activity due to the first 
cause will be twice that due to the second. 

The variation in the alpha ray activity of the disc due 
to the Radium A radiated on to it corresponds to the well 
known decay curve for an exposure of three hours. This 
variation is tabulated in Table II., Column 2. 
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Tablk II. 

CALCULATED ACTIVITY. 


Time 
in mins. 

Due to Radiation 
of Radium A. 

Due to Radiation 
of Radium B. 

Combined 

Activity. 

I 

100 

5° 

150 

a 

1 

93 

50 

143 

3 

88 

49 '9 

137*9 

4 

84 

49'7 

1337 

5 

8o 

49 ‘5 

I2 9'5 

7 

75 

49 ' 2 

I 24*2 

10 

69 

48'3 

1 1 73 

15 

63 

467 

10 97 

j 

| 20 

59 

44' 2 

103-2 

25 

55 

4i'8 

96-8 

3° 

52 

39 '4 

91-4 

! 35 ! 

49 

3 6 ‘4 

85 '4 

40 

46 

33‘ 2 

79'2 

45 

43 

307 

737 

5° 

39 

28’I 

6j'i 

55 j 

357 

257 

61 *4 

6o 

32 

2 3‘4 

1 

55*4 
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The variation in the alpha ray activity due to the 
Radium B radiated to the disc has been calculated from 
the expression R t + R\ where 

n 'V / ~ XJ , , - XJt.-X.-l 

R, - '~n( 1 — ae - 4- be ,J )e 1 

A„ 

and R‘ = -r— V - 1 e ^ 1 ~ e X " ' ) w * iere = r'«( i - e ~ ). 

\ ■ a 3 A -> 

These numbers will be found in Column 3, and the 

result of adding Columns 2 and 3 is reproduced as the 

full line curve in Fig. 3. 



Fig 3 - 

It 4 will be seen that the experimental points, indicated 
by small circles, do not lie exactly on the curve. 

Following the same procedure as for the short expo- 
sure, and assuming that twice as much Radium B is 
radiated up the tube as Radium A, we obtain the dotted 
curve in Fig. 3. 
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RUSS, Note on Radio-active Recoil. 


Inspection again shows that the experimental points 
lie within the limits imposed by the two cases considered. 

This result confirms the impression already obtained 
that the numbers of Radium A and Radium B particles 
projected up the tube are not very different. 

It was thought unnecessary in the analysis to allow 
for the difference in the ionisation produced by the a 
particles from Radium A and Radium C. 

Conclusion. 

It has been seen that the experimental results obtained 
may be explained on the supposition that Radium A and 
Radium B particles are projected in about equal propor- 
tions from the Radium Emanation when it is condensed 
at the bottom of a tube from which the air has been 
removed. 

If Radium C were radiated in anything like the 
same proportion the experimental decay curves would 
be markedly different. Some recent experiments by 
Dr. Makower and the Author have shown that the 
number of Radium C particles which effectively recoil as 
the result of the ejection of beta particles from Radium B 
is a very small fraction of the number of Radium A and 
Radium B particles which do so as a result of the ejection 
of alpha particles from Radium Emanation and Radium A 
respectively. 
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IX. Correspondence between Mrs. Hemans and 
Matthew Nicholson, an early member of this 
Society. 

By Francis Nicholson, F.Z.S. 

Received and read November i6tk> 1909. 

By virtue of my relationship with the recipient, 
I am possessed of a number of letters addressed by 
Felicia Dorothea Browne and her mother and sister, to 
Matthew Nicholson, of Richmond Row, near Liverpool. 
Mr. Nicholson preserved these letters carefully, and also 
drafts of many of his replies. In the course of the ninety 
years that have elapsed since his death some of the letters 
have been lost, but enough remain to throw much light 
on the personal and literary history of Mrs. Hemans for 
several years prior to her marriage. 

Felicia Dorothea Browne, better known as Mrs 
Hemans, though not considered one of our greatest poets 
is recognised as one of the most distinguished natives of 
Lancashire. She is acknowledged to have had the “true 
poet's gifts of grace, sweetness, and tenderness ” A few 
of her poems are well known to everyone by reason of 
their appearance in hymn books and school books, or 
from having had the fortune to be set to good tunes. The 
writer of “ Casabianca,” “The Better Land, ,, and “The 
Graves of a Household,” is not likely to be consigned to 
oblivion. 

Felicia Dorothea Browne was the elder daughter of 
George Browne, who was for some time a merchant in 
Liverpool, but failed in 1793. He must have been in a 
considerable way of business, as it took ten years to wind 


February 22nd, ipio . 
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up the estate, the fourth and final dividend being paid in 
1804. Felicia was born on the 25th September, 1793* 
six months after* her father’s failure, in Duke Street, 
Liverpool. The house has been identified by Mr. G. T. 
Shawf as that formerly numbered 65, but in 1896 
numbered 118. 

Mr. Browne’s failure reduced the family from affluence 
to genteel poverty. They left Liverpool in 1800, and 
went to live at Gwrych, near Abergele, where Felicia 
spent a happy childhood amidst surroundings of great 
natural beauty, which undoubtedly had their effect on 
her imagination. Naturally enough, considering the 
straitened circumstances of the family, the girls (for 
Felicia had a younger sister) were educated at home. 
Their mother, who had been a Miss Wagner, and was a 
woman of considerable culture, trained her daughters her- 
self. They were both precocious children, much given to 
rhyming, and their juvenile efforts, circulated in manu- 
script, had met with the praise of many friends. One of 
those to whom Felicia’s poems had been submitted was 
Lady Kirkwall. She expressed her “ high and flattering 
approval ” of them, and caused the shabby manuscript to 
be most elegantly bound before she returned it to the 
author. At one time Mrs. Browne wished to send Felicia 
to a boarding school to finish her education, but was 
prevented from doing so by want of means. In this 
difficulty it occurred to Mrs. Browne that the means for 
Felicia’s education might be provided by the publication 
of the child’s poems. Her reasoning seems to have been 
that as the poems had obtained the approval of the 

•This date appears in the mother’s autograph, and I therefore think it 
correct, although all the authorities do not accept it : H. F. Chorley, for 
instance, gives it as 1794. 

t Liverpool homes of Mrs. Hemans ( Hist . Soc. of L. &• C. xlviii. 123 ; 
liv. 207). 
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aristocratic Lady Kirkwall they were good enough to 
print, and that if printed they were certain to sell. Sub- 
scriptions were solicited and the poems were sent to press. 
The forthcoming book of poems, written by a juvenile 
prodigy of Liverpool birth, was naturally a subject of 
conversation in literary circles in Liverpool. Moving in 
those circles, and intimate with William Roscoe and other 
friends of the Brownes, was Mr. Matthew Nicholson. 
Becoming interested in the young poetess, Mr. Nicholson 
entered into correspondence with Mrs. Browne, and a 
close friendship followed. 

Matthew Nicholson, who was the first cousin of my. 
grandfather of the same name, was born at Liverpool in 
June, 1746. He was educated at the then celebrated 
school of the Rev. Philip Holland, at Bolton, and in 1762 
became a student at the Warrington Academy, which 
filled amongst the dissenters of those days the place of 
the universities, which were closed to them. Probably no 
seat of learning had so large a proportion of distinguished 
men on its teaching staff as had the Warrington Academy. 
Amongst the tutors in Mr. Nicholson’s time, or of his 
acquaintance, were Joseph Priestley, F.R.S. (in whose 
house he boarded), Dr. Aikin, John Holt, the mathema- 
tician, Dr. Nicholas Clayton (Mr. Nicholson’s brother-in- 
law), Dr. John Taylor, author of the “ Hebrew Con- 
cordance” (to which all the English and Welsh archbishops 
and bishops, with four exceptions, subscribed), and George 
Walker, F.R.S., sometime President of this Society. In 
1773 Mr. Nicholson became a partner in a mercantile firm 
founded in Liverpool by his grandfather early in the 18th 
century. In 1785 the business of the firm was divided, the 
junior partner (my grandfather) remaining in Liverpool, 
while the two other partners (Matthew Nicholson and his 
brother Thomas) removed to Manchester as being a better 
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centre for carrying on the business of cotton and linen 
merchants, in which they were engaged. Though Matthew 
Nicholson was successful in business, it does not seem to 
have been congenial to him. Having sufficient means to 
supply his simple and inexpensive tastes, and being a 
bachelor, he had none of the usual inducements to con- 
tinue in business, and being also subject to severe head- 
aches, he retired at the age of 43, and settled on a small 
property he had inherited at Richmond Row, then a rural 
locality near Liverpool. There he spent the remainder of 
his long life, following his favourite hobbies of gardening 
and reading, drawing and writing, nursing himself during 
frequent illnesses, and occasionally taking tours to Wales 
or Scotland. During his residence in Manchester he had 
joined this Society, having been elected a member on 
14th December, 1785. Doubtless he owed his introduction 
to the Society to its founder, Dr. Percival, between whose 
family and the Nicholsons there had existed for three 
generations a friendship, which had been further cemented 
by Dr. Percival’s marriage with a connection of the 
Nicholsons. Matthew Nicholson contributed one or two 
papers to the Memoirs of the Society. 

Mr. Matthew Nicholson was 61 years of age, when, in 
1807, he became interested in the works of the young 
poetess, Felicia Browne, then aged 1 3. 

At one of the literary gatherings already mentioned 
the discussion turned on the difficulty of writing a pre- 
face to Felicia’s forthcoming book. Mr. Nicholson, who 
was one of the party, was tempted to try his hand at 
this literary performance. So pleased was he with the 
result that he submitted his preface to Mrs. Browne, 
modestly hiding his identity under the pseudonym, “ One 
of the Subscribers.” Availing herself of the privilege her 
anonymous correspondent had allowed her, Mrs. Browne 
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made several alterations in the preface. Amongst these 
was the omission of some of Mr. Nicholson’s poetry. 
“Your beautiful lines in the preface,” writes Mrs. Browne, 
“ are justly entitled to high admiration, and have my 
warmest thanks ; but my little votary of the muse has so 
great an objection to any poetry in this part of the work, 
that I hope your liberality will forgive my not adopting 
them — she says it might be imagined that they were her 
own production.” 

Several letters passed between Mrs. Browne and the 
anonymous subscriber while the preface was being 
drafted, and agreement as to details seemed to be 
unattainable. One of Mrs. Browne’s anxieties was that 
the preface should bear witness to Lady Kirkwall’s 
interest in the publication. Her Ladyship was to have 
honoured it by accepting the dedication, but an even 
more exalted personage had expressed his willingness 
to do so. To us George IV. may seem a strange patron 
for a young girl’s first book of poems, but in his own day 
the following passage in the preface probably sounded 
quite appropriate : “ The distinguished and gratifying 
patronage of His Royal Highness the Prince of Wales, 
and the favours of the highly dignified and very respect- 
able subscribers in the annexed list, will naturally excite 
gratitude and rouse to new exertion in the pursuits of 
literature and virtue.” Mrs. Browne was also desirous of 
adding to the name of Mrs. Barbauld, who alone was 
mentioned as having influenced the young writer, the 
names of Mrs. Trimmer and Hannah More, “as I am a 
great lover of their works, and as they have all been 
equally in the hands of my girls.” The correspondents 
were still far from agreement as to the exact wording of 
the preface when a way out was found. William Roscoe 
undertook to write the preface. In favour of so great a 
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star in the literary firmament, Mr. Nicholson promptly 
withdrew his proffered preface. 

“ Since Mr. William Roscoe had taken in hand the 
writing of the preface,” he says, “ I was so satisfied that it 
would be so much better done, that I was only desirous 
that my effort should be buried in oblivion.” Neverthe- 
less, he seems to have been rather proud of his own 
production, and in the same letter he includes a final 
copy of the meditated preface, “ which I hope you will 
find so altered that you could have had no objection to have 
suffered the introduction of the second tetrastich amongst 
the others. I myself would have chosen to leave out the 
parenthesis respecting the ages of the young ladies. 
These comments are now needless, and I have much 
confidence that you will be perfectly satisfied with any 
preface written by Mr. William Roscoe.” In the spring 
of 1807, Harriett Mary Browne*, Felicia's younger sister, 
then aged 8^, wrote a little story of the Pleasures of 
Willow-dale, and this and some poetical effusions were 
shown to Matthew Nicholson by one of the girl’s aunts. 
The approbation he expressed, and the interest he took 
in securing the publication of Willow-dale, reached the 
young lady’s ears, and brought forth a letter of grateful 
acknowledgment (dated 28th January, 1808), and a 
very pressing invitation to Gwrych. Though he did 
not avail himself of the invitation, Mr. Nicholson 
now thought it necessary to reveal his identity, which 
had probably been known all along to Mrs. Browne. 
Early in 1808 Harriett visited her relations in St. Ann 
Street, Liverpool, and while there was taken ill. 
She met Mr. Nicholson, and there grew up a fondness 

* Harriett always spelled her name thus, but her mother and sister 
often omitted the last letter. We have followed her own spelling 
throughout. 
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between the sexagenarian bachelor and the little 
girl such as one sometimes sees between a grandfather 
and grandchild. The friendship continued for many years. 
On the child’s return to Gwrych her mother wrote-^-“ I 
should be very ungrateful indeed, my dear sir, if I did 
not endeavor again by words to express to you how very 
deeply I am impressed by your repeated acts of kindness 
to my two girls, and to convince you that I am not 
unmindful of them ; though words are all I have to offer 
in return — but I am sure you have your reward most 
amply in your own gratification, for I know from experience 
how much more delightful it is to oblige, than to be 
obliged. My little Harriett is all gratitude to you for 
your constant goodness to her, and she has represented 
to me in her own enthusiastic language, what unmerited 
attention you have bestowed upon her, during her late 
disorder, and how liberally the first fruits of your sweet 
garden were devoted to cool her little heated mouth.” In 
the same letter Mrs. Browne pressed Mr. Nicholson to 
visit Gwrych, and as he had apparently declined a pre- 
vious invitation because he was an invalid subsisting on a 
milk diet, countered the excuse very smartly. “ Be 
assured,” she writes, “that a cordial welcome would 
receive you, and we would endeavour to make up in 
sincerity, what we want in splendor — the most liberal 
abundance prevails in the Dairy and I find it very conve- 
nient to put all my friends upon a milk diet, from the 
kind plea of it being so conducive to health and at the 
same time so suitable to an exhausted pocket. Do not 
you think I am very considerate to my friends ?” In the 
Same letter (June 28th, 1808) she says “I anticipate the 
pleasure of your sincere congratulations on the appear- 
ance of Felicia’s book, under such flattering auspices ; and 
here again I am at a loss how to tell you of my sensations 
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of pleasure and respect, in the reflection of the great obliga- 
tions which this publication has to your friendly zeal and 
to the interest you have so long taken in its success, of 
which I have been constantly informed, — but I believe 
the less I say, the more grateful it will be to you, for true 
goodness does not delight in a parade of words, therefore 
I will say no more of obligation.” 

There was much work for Mr. Nicholson in connection 
with Felicia’s first book. Prior to its publication he was 
often asked for advice and afterwards Mrs. Browne 
depended on him to get things done in a business-like 
manner. And truly there was need for a business man to 
get things straight. A change of publishers had been 
made after printing, but before publication, subscriptions 
had been booked twice over, and no proper record had 
been kept of subscriptions paid. Moreover Mrs. Browne 
seems to have been annoyed by the lukewarmness of 
Messrs. Cadell and Davies, the publishers. She would only 
correspond with them through Mr. Roscoe and he seems 
to have been too much occupied to attend promptly to 
this business, so that eventually business arrangements 
were made in a very roundabout fashion, Mrs. Browne 
writing to Mr. Nicholson who saw Mr. Roscoe who wrote 
to Cadell and Davies. The subscribers to the book were 
so numerous that it ought to have paid well but some of 
the subscribers were dilatory in paying and the sale 
otherwise was disappointing. The criticisms were neither 
numerous nor favorable. 

The young poetess was not spoiled by the honour of 
seeing herself in print. In June 1808 her mother wrote 
“ Felicia is most assiduously devoting herself to reading, 
for the sole purpose of improvement, and I think her 
mental powers improve every day — she has composed 
many beautiful pieces lately, which appear to my partial 
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mind to exhibit great progressive elegance and show that 
her genius is not likely to lie dormant.” In September 
Felicia read and admired Roscoe’s poem on the Park 
Dingle and about the same time seems to have become 
acquainted with the works of Burns, a copy in four 
volumes having "been lent to her by Miss McAdam, a 
Liverpool friend. In October, 1808, she was on a visit to 
Denbigh. 

Felicia Browne had about this time an attack of 
patriotism. It was excusable in her case. Her country 
had all her lifetime been engaged in a great Continental 
struggle. All her brothers were or were hoping to be in 
the army. In August, 1808, one of these brothers, Tom, 
was on duty at Halifax, Nova Scotia, and another, George, 
was embarking at Cork, in the fourth expedition for Spain 
or Portugal, with Sir David Baird, “ the service,” writes his 
mother, “ which I am most pleased that he should be sent 
upon.” The young poetess had military news not only in 
the newspapers, but in letters from her brothers at the 
seat of war. During this period also Mrs. Browne read 
aloud to her children Robertson’s “ History of Charles V.” 
The result of all this exciting reading is to be found in 
Felicia’s second book, which followed the first within a 
few months, and bore the topical title, “ England and 
Spain.” While the elder sister was writing patriotic 
poetry for publication, the younger one was writing 
poems not for publication, and making herself useful. 
Writing to Mr. Nicholson, she says, “ I must tell you that 
I made two excellent apple dumplings the other day, 
which is more than Felicia ever has done, but she desires 
me to say, that she would be very happy to make her 
first attempt on one for you.” 

Throughout 1808, Mrs. Browne was making full use 
of Mr. Nicholson, very apologetically it is true. “ I really 



10 Nicholson, Henians — Nicholson Correspondence, 

feel,” she says (Oct. 3 1st), “ great repugnance at giving you 
such a continuation of trouble respecting this business, 
but I have already said so much of the deep sense I have 
of the kind interest you have taken to promote the 
success of the cause, that I will not weary you with a 
repetition of my obligations, but will only say, once for all, 
that your philanthropy and incessant efforts in the cause 
of infantile genius, are indelibly engraven on the minds 
of myself and your highly favored young friends.” 

Soon after completing “ England and Spain,” Felicia 
was ill. Referring to her illness and to her poem, 
Matthew Nicholson wrote to Harriett on 5th January, 
1809, “we have all been saved much anxiety by not 
knowing till we can rejoice on her recovery, that your 
dear sister has been so very ill. She must be particularly 
careful of herself this winter. I cannot help suspecting 
that her fever may have been occasioned by too much 
exertion, and some anxiety respecting the charming 
poem she has lately written. I find the manuscript was 
dispatched to London the same day it came to the hands 
of Mr. Wm. Roscoe, and it was as quickly printed ; but 
the motion of the French Emperor was quicker still ! 
The poem, however, will sustain its own fame whatever 
may become of Emperors and their Thrones! And the 
freedom of the mind is beyond the reach of the former 
and more exalted than the latter ! Or, to prosify the fair 
poet’s words — it is in vain to restrain the Sold of 
Freedom.” He followed with some very kindly criticism 
and with a final verse of his own, and continued, “ I am 
not afraid that the author is in danger of being spoil’d 
by any praise which may be bestow’d — such a mind must 
be well poised as it is well stored ! ” This letter to 
Harriett and some previous criticisms drew a letter from 
Felicia herself, the first she had sent to her elderly critic, 
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who has numbered it (1) and written on it the date of 
receipt. It is dated, 

“Gwrych, Qth Jany., 1809. 

My Dicar Sir, 

Though I have hitherto delayed to express my sense of the 
kindness you have shewn me, be assured I have ever felt most truly 
indebted to your friendship, and flatter myself you will do me the 
justice to believe, that my gratitude will be as permanent as it is sincere. 
I do not share with Harriett the honor of your correspondence, yet I 
hope a few lines from your unknown young friend, will not be unaccept- 
able, as they are the genuine dictates of a heart, which has been so 
highly gratified by your approbation. Surely nothing can impart a 
more exquisite pleasure, than to receive esteem and commendation from 
the truly virtuous, may it ever be my aim to deserve their praise, by the 
constant practice of every moral excellence ! The encomiums you 
have so liberally bestowed upon my last poem, are delightful, because 
I am persuaded they are sincere ; I am convinced that flattery destroys 
the germ and blights the promise of infant merit, hut you will agree 
with me that praise is calculated to fouse emulation, to inspire the 
most noble enthusiasm, and to fix 

‘The geiv rous purpose in the glowing breast.’ 
llarri ett is, I believe, fearful lest I should supplant her in your regard, 
but she must allow me to become a Candidate for a portion of your 
favour, as I cannot expect to rival her, before I have the pleasure of 
your acquaintance. She has informed you of our regret at the prospect 
of leaving this dear retreat, but neither her pen nor mine could express 
the sentiments with which I shall hid adieu to the scenes of my 
infantine pleasures. The seclusion I have here enjoyed has afforded 
me leisure to pursue my favorite studies ; the wild and romantic 
prospects of the surrounding country, have inspired me with that 
adoration for the beauties of nature, w'hich I shall ever retain ; and I 
have here imbibed a taste for the genuine pleasures of rural and 
domestic life. I need not therefore attempt to describe the impressions 
with which I shall leave a place endeared to me hy every recollection. 
A town-residence would at all times be unpleasant, but the contrast of 
its hurry and gaiety, with this sweet retirement, will render it almost 
insupportable. I am quite delighted with the recent victory of my 
hero, the gallant Palafox, and shall certainly attempt to celebrate it in 
a song of triumph by w r ay of a supplement to ‘England and Spain.’ 
Accept my best thanks for the additional lines you have favored me 
with ; they are very appropriate, but from a tenacity which I hope you 
will think pardonable, I cannot admit into the poem any idea or even 
zvord that is not my own. Do not imagine that this is the effect of my 
presumption, as I am sensible how much might be improved, how 
much is to be pardoned ; it is dictated by that Candour, which I should 
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wish to be ever my guide. As I am certain that I have nearly exhausted 
your patience by this long letter, I will only entreat your farther 
indulgence, whilst I beg you to accept, my dear Sir, the good wishes 
and grateful esteem of your unknown, but sincere, 
and much-obliged young friend, 

Felicia D. Browne.” 

A few days later Mr. Nicholson received a batch of 
letters from the Brownes enclosing a copy of one from the 
soldier brother in Spain. Mrs. Browne writes 

“ the approbation you have bestowed upon my dear Felicia’s last 
production is truly grateful to her and to me and all the praises she 
receives stimulate her most ardently to the improvement of her talents 
that she may attain real excellence . She is most zealously devoting 
herself to solid reading and she says that her ‘ England and Spain 5 
shall soon be no more to be compared with what she is now meditating 
than her first publication is to that. I pray God most fervently, that 
she may ever preserve that simplicity of mind and manner and single- 
ness of heart, which are now the chief ornaments of her character, and 
that the commendations she daily receives may only prompt her to 
devote her talents and genius to His glory and the cause of virtue.” 

In her letter, Harriett, referring to Felicia having 
herself written to thank Mr. Nicholson, writes, “ I must 
express a hope, that she will not supplant me in your 
regard, or that her writing to you, will not be the means 
of depriving me of so valuable a correspondent.” Of 
public events she says, “ We, who are so much interested 
in every account from that country (Spain), open every 
newspaper almost in fear and trembling, and read the 
intelligence of every victorious battle with peculiar 
pleasure. Felicia is particularly delighted that her hero, 
Palafox, has gained another victory, and added another 
laurel to his wreath.” On February i, Mrs. Browne sent 
a very long letter relating entirely to her son George, 
whose regiment had suffered much at Corunna, and 
during the retreat which preceded that victory. “ He is 
in most miserable plight, for he has lost all he possessed 
In the world, and is worn to a skeleton.” The delicate 
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task she imposed on Mr. Nicholson was to use his 
influence with her mother, the wealthy, but evidently 
stingy, Mrs. Wagner, to provide the money for the fresh 
equipment of the soldier grandson. “ Forgive my 
entreating you to take the trouble of applying to her,” 
she says, “ but I think she cannot refuse you.” The old 
lady did refuse, however, “ but,” writes Mrs. Browne, in a 
later letter, “ I am as much indebted to your exertions as 
if they had been successful.” 

In March, 1809, the Brownes removed from Gwrych 
to Bronwhilfa. “ I have taken,” says Mrs. Browne, “ a 
little cottage in the neighbourhood of St. Asaph, where it 
would give me and my daughters the highest gratification 
to see you. It is pleasantly situated on the banks of the 
Clwyd, and is ten miles nearer Liverpool than where we 
now are, so that the journey would not be so serious an 
undertaking, and your society would be an invaluable 
acquisition to my two girls.” In the same letter (4th 
March, 1809) Mrs. Browne writes: “Felicia was much 
gratified by the letter you had the kindness to write her, 
and she bids me say that it made her heart glow with 
pleasure, as she was convinced the sentiments of friend- 
ship you profess for her, are sincere. She will write to 
you herself after we are settled in our new habitation.” 
The promised letter was dated 18th April, and with it 
was sent a copy of a letter from her eldest brother giving 
an account of the taking of Martinique. The brother 
had been wounded, but his spirit and enthusiasm were 
unaffected : — 

“ Bronwhilfa, 18th April, 1809. 

My Dear Sir, — 

The letter which my Mother has transcribed for your perusal on 
the other side, we received yesterday from my eldest Brother. You 
may easily imagine what blended emotions of tenderness, pride, and 
affection, it excited in our Bosoms. Deeply as I feel for the sufferings 
my dearest Brother must have endured, still I can hardly regret that 
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he has received a wound in so glorious a cause, and as a trophy of so 
brilliant a victory ; it will ever be his pride that he has bled in the 
service of his Country, and, like the Soldier described in the 
‘ Pleasures of Memory,’ who * counts o’er his scars, and tells what 
deeds were done,’ he will ever triumph in a recollection of the perils to 
which he has been exposed. If, however, he had not written himself 
to inform us of his convalescence, or if we had imagined he was in any 
danger from his wound, how different would our feelings have been ! 
I agree with you that my poetic visions of Spanish Freedom are not 
likely at present to be realized ; and I regret that the ardent 
enthusiasm the cause excited, led my fancy to paint the Spanish people, 
in colours, which (except in a few instances), have proved only 
rainbow illusions . I feel highly indebted to you, my dear Sir, for 
suggesting to my Muse, a subject w hich might well exercise the highest 
powers ; but I fear it requires more knowledge of the world than a 
youthful, unsuspecting heart, can pretend to have acquired ; indeed, if 
Experience only serves to blight the visions of imagination, and display 
the depravity of which human Nature is said to be capable, I should 
prefer to remain in total ignorance of life, and the manners of the W'orld. 
For this reason, therefore, I must, at present , decline a theme, which 
perhaps my Judgment, when more matured, may select, for its variety 
and excellence. I hope I need not assure you, my dear Sir, what 
delight we should have in seeing you at our new abode ; it certainly 
has more resemblance to a Cottage than a Palace, but you know Poets 
make Cottages the dwellings of peace and Content ; Hospitality would 
give you a most cordial welcome, and Gratitude would certainly meet 
you in the person of your unknown 

though affectionate young friend, 

Felicia D. Browne. 

Harriett unites with us in affectionate regards ; she will not 
forgive me if I intrude any more upon her privilege of corresponding 
with you, which she has reason to value as such a prerogative 
deserves ! ” 

In May, 1809, Felicia again wrote to Mr. Nicholson 
and this, like her previous letter, shows how an almost 
first hand acquaintance with war and the Spaniards had 
toned down her enthusiasm. 

“ Bronwhilfa, 4th May, 1809. 

My Dear Sir, — 

I regret that you should imagine my ‘hint for closing corre- 
spondence,’ had proceeded from any reluctance on my part ; as I 
assure you it has hitherto afforded me very high gratification, and I 
have no doubt, would continue to be productive of both pleasure and 
improvement. I was Ifearful that you might consider my letters as 



Manchester Memoirs , Vol. LI V. (No. {)). 


Plate III. 



Face p. 14. 


Facsimile of Mrs. Hemans's Handwriting. 




Manchester Memoirs , VoL liv . (1910), No . 9 . 15 

trespassing upon that time, which might be so much better devoted 
than in either reading or answering them. If I thought they could be 
in the least interesting to you, I should feel myself highly honoured by 
being admitted into the number of your regular Correspondents. Most 
ungrateful should I indeed be, if I did not consider myself greatly 
indebted for the notice of one whom I have so much reason to esteem. 
I am happy to find that you have not given up the cause of Spain as 
desperate ; had every Leader of the Spanish people acted like the 
illustrious Palafox , and the brave defenders of Saragossa, they would 
have deserved the praises and enthusiasm, their energies at first 
excited, and Spain might have been called the Land of patriot-heroes. 
Have you read Mr. Hebei’s poem lately published, on the subject of 
the present war? It appears to me imbued with much of the 
true Spirit of Poetry ; and, though it is certainly inferior to his noble 
production, 4 Palestine,’ yet it is highly animated, and bestows the 
most glowing encomiums upon the exertions of the Spaniards, in the 
Cause of Liberty. If you have met with it, I should like to know 
your opinion of its merits, and hope it will coincide with my own. We 
are at length comfortably settled in our new habitation, but the 
surrounding Country, tho’ rich in the beauties of Cultivation, appears 
very uninteresting after the wild mountain -walks, and rude, romantic 
scenery of our former abode. The Sea, too, that constant picture 
either of the Sublime, or the Beautiful, is far distant, and I regret the 
privation daily. I thank you, my dear Sir, for your kind wishes 
respecting my dear Brothers ; they are echoed by my own heart, and 
I hope the anxiety and suspense we have endured on their account, 
will never again be experienced. Nothing but a firm reliance on the 
mercies of Providence, could sustain our spirits in such a situation, 
and I hope that humble resignation to all its dispensations, will ever 
attend your 

Affectionate and sincere young friend, 

Felicia Browne.” 

At the same time Mrs. Browne writes .• — 

“ I receive all the assurances of the friendly interest you take 
in the success of Felicia’s two publications, with peculiar gratification, 
because you have evinced by deeds the sincerity of your words, — 
and though, from her total indifference to all pecuniary objects, she 
never bestows a thought upon the emolument which might have been 
expected to be derived from these juvenile productions ; yet I cannot 
entirely divest myself of anxiety on the subject, from the circumstances 
in which I am placed by providence which make it an object of 
importance to me and my children.” 

It appears that though “ England and Spain ” was on 
a topical subject, the edition of 500 copies remained 
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unsold and unnoticed. Mrs. Browne thought the sale of 
the copyright was the only way to induce the publishers 
to push it, and Mr. Nicholson was requested to get an 
offer from them. “ I fear I am trespassing too much on 
your time,” she says, “ by making you such a participator 
in my concerns ; but it is natural for us to expatiate 
where we find we are attended to.” Mr. Nicholson’s 
health was then worse than usual, and he had just lost 
two old friends, Mr. Kennion, the artist, and Mr. Rath- 
bone. A letter of June 3 from Mrs. Browne enclosed a 
copy of Felicia’s stirring poem, “The Call of Liberty,” 
afterwards printed in “Domestic Affections.” In the 
next letter from Bronwhilfa, 25th July, 1809, Mrs. Browne 
has much to say about Felicia. 

“ Felicia would have availed herself of this opportunity to tell 
you how much she admired the virtuous and grateful sentiments 
expressed in the lines of Mr. Rushton, which you were so attentive as 
to send her, but she is assiduously occupied in copying, or rather 
writing out fairly , a poem [‘War and Peace *]she has lately composed, 
and which I shall have the pleasure of sending to Mr. W. Roscoe, by 
a private conveyance, the latter end of this week, when you may, 
perhaps, take the trouble of perusing it. She was taken ill of the 
scarlet fever (which has been very prevalent in this neighborhood) 
about a month ago, and whilst she was confined by it, she planned and 
executed this poem, which was but the work of thirteen days, though 
I believe it contains more than eight hundred lines. It appears to me 
a very spirited performance, but I will make no further comments 
upon it, till I hear your sentiments and those of Mr. W. Roscoe. 
When you read it, I am sure it will be with that candor which is due 
to the work of a girl, who still wants two months to complete her 
sixteenth year. She is every day more and more devoted to study, 
and her mind certainly makes astonishing progress in the path of 
literature ; so that I hope she may one day be an ornament to her 
circle and have an influence in society in the cause of virtue and truth.” 

A fortnight later Mr. Nicholson was desired to 
enquire if Mr. Roscoe had received the poem. In her 
next letter Mrs. Browne enclosed two others from one of 
fier soldier sons, which she wanted her mother and sisters 
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to read : “ I entrust them to you,” she says, “ as they may 
lose them, and I wish to have them returned.” On 
September 22nd she wrote to Mr. Nicholson : — 

41 As you always express an interest in Felicia’s compositions, I 
have copied for you a piece she lately made ( 4 The Angel of the Sun J ) 
which is one of her great favorites. The subject is quite original and 
I am sure its sentiments will accord with your own. Your approba- 
tion of 4 War and Peace ’ is most grateful to its Authoress. I certainly 
must think it a wonderful production, and I am anxious to hear from 
Mr. W. Roscoe respecting its publication as he promised to take upon 
himself the measures for that purpose.” 

In December, 1809, Mr. Nicholson had a visit from 
George Browne, who had returned from the wars wounded 
and disillusioned, and being temporarily out of conceit 
with a military life, was looking for civil employment. 
This gave Mr, Nicholson an opportunity of trying to 
check Felicia’s military ardour, or rather her expression 
of it in poetry. 

41 What our young heroine will say [to her brother’s change of 
career], I cannot tell. But I think his measures and her own 
disappointed hopes of victory will operate more powerfully than any 
preaching to convince her that politicks are unworthy of her Muse. I 
will explain ray meaning. The 4 England and Spain,’ 4 The Call of 
Liberty,’ ‘The Wreath of Loyalty,’ and the 4 War and Peace’ are all 
wonderful Poems, and especially in the first and last there are most 
interesting passages which will always be admired and enjoyed ; but I 
must own my fears that many of the personal and temporary allusions 
will not add to their interest when the passing scenes are faded and 
the charming Author is more known. In my opinion ’tis on the 
cultivation and expression of the tender sensibilities of innocence and 
nature — the sympathetic feelings and descriptions of afflicted virtue, — 
and the conscious possession and glowing raptures of Affection and 
Piety that her talents will still shine brightest and that her own delight 
will be secure. ‘ The Silver Locks,’ 4 The Lamenting Mother and 
Daughter’ in the ‘War and Peace ’—-and above all 4 The Angel of 
the Sun ’ affect and interest me. There are very great beauties of 
invention which happily introduce the finest ideas in most melodious 
language. 4 The Invocation to Futurity,’— 4 The Address of Celestial 
Mercy and Angelic Love * and that of 4 The Angel of the Sun ’ with 
« all the delicate moral and pious applications which result, will one day 
meet with their deserved admiration. But ’tis as well perliaps that 
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this for the present should be postponed* Meanwhile perhaps she will 
think it best to avoid rousing the passions by declamation and to 
persevere in interesting descriptions and undisputed Morals and in 
captivating appeals to the heart and affections. She must make us 
better before we can admire as we ought her best works. I don’t 
know whether I should allow any young man to say these things to 
herself ; yet she has deceived an old one if she is not out of the reach 
of Injury.” 

At the same time Mr. Nicholson replied to one of 
Felicia’s letters which has not been preserved : — 

“I rejoice with you, my dear Miss Browne, that your brother 
George is safe and well here, and that your anxiety on his account in 
future is likely to be lessen’d. It was my intention when first I saw 
him to write to you by him a long letter ; but the pleasures of his 
society and other matters have put it out of my power. Not that I 
perceive any irregular luxuriance ‘ to be temper’d in the wild enthusiasm 
of fifteen ’ now happily attained to sixteen ! or any 4 improvement ’ that 
it is in my power to bestow. I have had a rich feast in your letter and 
the productions of your Muse. Heber’s Poems which you mention I 
have not yet got to see ; and Mrs. Carter’s Life I feel fresh desire to 
read because of your warm admiration of her character.” 

Then he goes on to tell that he had recently read 
‘ Coelebs’, “ a jumble of good things,” though he deplored 
the author’s “ degraded idea of human nature.” Writing 
to Harriett at the same time, Mr. Nicholson says: — 

“ As I have let your Brother into some of my secrets I may as 
well tell you and get you on my side to plead forgiveness from your 
Sister for having copied some of her Poems into a book of the same 
size of her printed Works. I shall not suffer them out of my sight, and 
if you do not gain forgiveness for me, I must some time lay the sacrifice 
at the Author’s feet.” 

The book to which Mr. Nicholson refers is now in 
my possession. 

When George Browne went to Bronwhilfa after seeing 
Mr. Nicholson, he had fully resolved to break with his 
military life. His mother reported to Mr. Nicholson that 
“ Our young heroine is amongst the first to rejoice in his 
resolution, to avail himself of an opening for something 
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more advantageous, than even the highest rank in the 
army could promise, and her thoughts are now occupied 
upon subjects very remote from the passing events of the 
day.” Mrs. Browne was of opinion that Cadell and Davies 
were keeping back the sale of “ England and Spain,” 
as “ it does not appear that they have disposed of a 
single copy,” and she urges Mr. Nicholson to help 
her in disposing of the copyright of some of Felicia’s 
poems, and she also desires him to buy her the 16th 
of a lottery ticket. Felicia, she says, “ will tell you 
herself .... how much she is gratified by your 
good opinion of her, and how highly you honor her 
effusions by thinking them worth taking the trouble 
of transcribing. The more candid you are in your 
remarks, the more valuable to her will be your corres- 
pondence, and I only wish we were so situated, that 
your young friends would be able to avail themselves of 
your preceptive and practical lessons in morality and all 
goodness, to a greater extent than can now be the case.” 
Felicia’s promised letter is missing, but there is one from 
Mrs. Browne, congratulating herself that George Browne 
had, after all, decided to remain in the army. “ I have 
such a dread of mercantile undertakings, from having 
experienced the horrors of a failure in them, that I own 
I should feel less anxiety from his continuing in the 
army, than from his entering into large engagements. 
These are my sentiments from conviction, though I own 
I was, at first, a little dazzled by the offers made him.” 
On 15th January, 1810, Mrs. Browne thanks Mr. Nichol- 
son for sending her a copy of a criticism of one of 
Felicia’s works, and in March she was again asking his 
services in connection with the sale of copyrights. There 
followed an “obstinate silence” on Mr. Nicholson’s part, 
probably he was ill, which Mrs Browne tried to break 
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by sending him a short letter on 15th July, enclosing a 
copy of Felicia’s poem on “ The Statue of the Dying 
Gladiator.” 

Shortly afterwards followed a personal meeting between 
Felicia Browne and Matthew Nicholson. Mr, Nicholson 
had neglected many invitations to visit the Brownes, but 
in 1810 he made up his mind to visit North Wales again, 
and to call on the Brownes. 

That he should so far depart from his accustomed 
routine of life was due to the fact that his niece, Bessy 
Hatfield, of Manchester, was ill, and was ordered to 
Abergele. Mr. Nicholson escorted the invalid. The 
visit was a long one. The journey from Manchester to 
Abergele took four days. On the way to Abergele the 
party called at Bronwhilfa, and found only Miss Wagner 
at home. Early in August, Mr. Nicholson again went 
there, “and found Mrs. Browne and Harriett got home, 
but was again disappointed in not seeing Miss Felicia, 
nor have I since heard if she be returned from her excur- 
sion.” Writing to his brother, he says, “ It will be a great 
mortification to leave the Principality without seeing its 
greatest ornament ! Her situation at Gwrych was highly 
favorable for the cultivation of the imagination, as well 
as the mind and understanding. I have frequently walked 
round it, almost with the devotion of a lover — nor have I 
ever seen the windows of her study without painting on 
my mind the ideal image of her person, old as I am ! ” 
He was not, however, to be disappointed. On August 
13th he visited the Brownes, and saw Felicia. The 
quotation just given will indicate the spirit in which 
Mr. Nicholson was prepared to meet the poetess, although 
he had not then seen her. When he had made her 
acquaintance he seems to have fallen in love with Felicia, 
but it was love tempered by more common sense than 



Manchester Memoirs , Vol. liv. (1910), No. 9 . 


21 


oam usually finds when an old man falls in love with a 
girl in her teens. Whether he told his love to Felicia 1 
dp not know, but he told his sister later that if he had 
been twenty years younger he would have married Felicia. 
Of his own impressions of Felicia we have no contem- 
porary record, but his niece paid a visit to Bronwhilfa, 
and has left the following account : — 

“We were shewn into Mrs. B’s Tea room which was ornamented 
with drawings, there was a pedal Harp, and a Piano Forte, which was 
open. Mrs. B— . first appear’d and received us in a very friendly 
manner. Next came Miss W. and Miss Harriett B. and last of all the 
lovely and interesting object of our visit, Miss F.D.B., came into the 
room, and with perfect ease engaged in the conversation, which was 
supported in a most lively strain by her Mother. Having heard of 
Miss Browne’s musical powers, we requested to participate in the 
gratification our friends had received when they visited Br — a and after 
my Brothers had arrived and Mrs. B. had tuned the Harp, — her 
daughter F. vibrated its strings and accompanied by her sister on the 
Piano, played delightfully. She complied with our request to sing, in 
a voice remarkably sweet and powerful. Her countenance glowed with 
an expression the most heavenly ; and to be in the presence of a figure 
altogether Angelic seemed like a vision of fancy rather than reality, — 
for it is impossible for the imagination to picture an earthly being half 
so lovely. After having passed two delightful hours with this engaging 
family we quitted Br— a with true regret, taking a friendly farewell 
of all.” 

After Matthew Nicholson’s visit to Bronwhilfa, there 
was a break in the correspondence, which was reopened 
by Felicia. 


“Bronwhilfa, 4th Dec., 1810. 

My Dear Sir, — 

I know not whether I ought to begin in so affectionate a manner, 
considering the reason I have to be justly offended at your neglect of 
the promise you made respecting our future correspondence. I had the 
vanity to flatter myself, after the few, but agreeable and instructive 
hours I had the pleasure of passing in your society, that you would not 
soon forget me ; but, alas ! I have the mortification of perceiving 
this is not the case, and can only regret my want of power to make a 
stronger impression on your faithless memory . However, I am deter- 
mined to make one effort at least, to refresh your imagination and my 
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wishes will be fulfilled, if these lines recall to your mind one whom 
you have honoured with your friendship. You may be assured# my 
dear Sir, that if I do not hear from you in a veiy short time, I shall 
set you down in the list of inconstant swains ; and I think if this 
terrible anathema has no effect, I must give up all hopes of success, so 
I will say no more upon this subject. 

I believe I must remind you of the eagle’s quill you promised me; 
I have long expected it with impatience, and my Muse having been 
rather languid for some time past, it would certainly be very k propos 
at present, and I will send you the first poem I write with the pert o, 
Inspiration . I believe it is since your visit at Bronwhilfa, that I have 
been delighted with the perusal of Scott’s ‘ Lady of the Lake.’ I have 
the presumption to differ from many established critics in preferring it 
to his former writings ; but it is, in my opinion, adorned with all the 
striking beauties, as well as free from the leading faults, which dis- 
tinguished those performances. It interests the heart, and appeals to 
the feelings, much more forcibly, and its descriptive passages are less 
obscured by those legendary allusions which fatigue the reader of 
‘ Marmion 5 and the ‘ Lay.’ It is much to be regretted that a Bard so 
endowed with all the characteristics of true genius, with enthusiasm, 
fancy, and tenderness ; should so far pervert those exalted gifts, as to 
employ them only in the decoration of some fantastic legend, some 
obsolete tale of ‘ Border chivalry/ which only answers the purpose of 
an hour’s amusement, and leaves no impression tending to excite a 
virtuous wish, or a noble emulation. When I speak of his pemerted 
powers, I do not wish to confound him with the Anacreons of the day, 
who employ all the fascinations of elegance and talent, to array Vice in 
the most enchanting colours, but surely all gifts, when not devoted to 
their true end, are perverted, and therefore he is negatively guilty. I 
have also read Campbell’s i Gertrude of Wyoming,’ and was much 
pleased with its beautiful simplicity, though I should have admired it 
more had it been by any other Author, for we are led to expect so 
much from the Poet who could write the * Pleasures of Hope,’ that the 
reality must ever fall below our sanguine ideas. I am beginning to 
think it is a great misfortune to have a too vivid imagination, as when 
compared with its brilliant illusions, life with all the sad truths of 
experience, appears a scene of the most monotonous insipidity. I 
have learned, in theory at least, that it is necessary to prune the wings 
of fancy, if we would prevent her excursions making what is only 
tame and uninteresting, appear insupportable . How I shall practise 
this lesson, I cannot decide, as it is one very repugnant to the feelings 
of your 

much indebted and 

affectionate young friend, 


Felicia Browne.” 
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The reply was prompt. On 21st December, 1810, 
Mr. Nicholson wrote to “ My dear Felicia," and made full 
apologies for his neglect. 

“ You know not what a terrible thing it is to be overwhelmed in 
debt — you who are in the habit of conferring favours ! When I look 
back and find not a trace of one word written to you this whole year, 
I can scarcely believe myself to have been so ungrateful and am quite 
ashamed to plead the apologies which have at times satisfied my idle 
inattention. But the gentleness of your rebuke has roused me to an 
assertion of the truth in the main point of our quarrel. Indeed, 
indeed I have never forgotten you, nor since the 13th of August has 
a day passed without interesting recollections of what I then saw and 
heard. The smartness of your raillery convinces me that you cannot 
be seriously offended and that though you have nothing to be forgiven, 
yet you have learned to forgive others. The next thing I can do 
towards deserving your pardon is to fulfil, as well as I can, the 
promise I believe I made to send you some account of the Exhibition 
of Paintings, &c., upon the opening in August last of the Liverpool 
Academy 

This he proceeds to do at considerable length. This 
letter was “sent unfinished by Mr. George Bainbridge, 
2 1st December, i8io, with an Eagle’s quill, and Lord 
Byron’s Satire on ‘ English Bards and Scotch Reviewers,’ 
both for F. D. B., and also a letter to Mrs. Browne, and 
another to Harriett Mary B.” A letter to Mrs. Browne 
also refers to the visit. 

“ Permit me then to offer my best thanks for your civilities and for 
introducing me to the acquaintance of your daughter Felicia. 

I have now distinct ideas of your domestic proceedings and your 
surrounding scenery, and whenever I walk on the hill at Everton, 
which I do almost daily, I have little but a mortifying distance to 
intercept my sight of your sweet wood Nymphs which 1 think is a name 
of your suggesting. The cordiality of Felicia’s reception and Harriett’s 
very kind recollection of me have left very vivid images on my mind 
and interest my best feelings. I was lately much grieved on hearing 
that Robert Boardman my Nephew had passed through St. Asaph to a 
ship on shore near Rhidlan without my knowing it, and I was almost 
angry when I found on his return that he had recollected your living 
at Bronwhilfa and had not sent to know if yo’’ could acquaint me that 
you were all well. ... I fear Messrs. C. &: D. are not to be 
roused in the cause of your publications. I do not often see Messrs. 
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Roscoes but I omit no occasion of introducing the subject to them. 
They expressed great admiration of the poem on the Statue of fbe 
Dying Gladiator, but Liverpool has been so convulsed of late by 
mercantile derangements as very generally to allow no interest in 
other subjects.” 

Then follows a copy of an “ ill-natured criticism ” of 
Felicia’s poems, which had appeared in the “ Annual 
Review ” of 1808. The reviewer acknowledged that “ the 
flow of verse was admirable,” that the writer had “an 
excellent ear,” but he thought that “for the present her 
partial friends would do more wisely in exhorting her to 
read than in tempting her to write.” Mr. Nicholson was 
grieved to think that this criticism had appeared in a 
review of which the editor was Arthur Aikin, the nephew 
of Mrs. Barbauld. But it made no difference to his 
appreciation of Felicia’s poems. “ For my own part,” he 
says, “ I receive fresh delight on every perusal of your 
daughter’s compositions. The melody of the verse capti- 
vates on the first perusal, and it is only on often reading 
them that one finds fresh beauties in the natural and 
feeling flow of thought, and the correctness of epithet and 
language, and their perspicuity is singularly characteristic. 
If we are partial do we not admire the same sort of 
beauties in some of the poems of Campbell, Rogers, and 
Pope?” 

The unfinished letter to Felicia was completed on 1st 
January, 1811. 

“ My Dear Felicia, — 

Mr. Bainbridge would tell you he found me employed in writing 
to you when he called to announce his immediate departure at least 
from this neighbourhood, on as stormy an evening as I ever remember. 
That circumstance induced me to trouble him then with conveying to 
you even the progress I had made. So I bundled together, a letter to 
your mother, and parts of two to Harriett and you along with a 
catalogue of the Liverpool Exhibition of Paintings the whole surround- 
ing and I hope safely guarding that- Eagle’s quill which I promised 
you and which you have led me to hope shall communicate the effects 
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of its inspiration. You should know, it fell from the wing of a fret 
American Bird ; and you will perceive that it was the choicest feather 
which it had to send you : and for anything I know to the contrary it 
dropped on the 25th September, 1793. 1 leave it to you to trace that 

association of my ideas which induces me to tell you I have this day 
read in the American President’s Message to Congress on the 5th 
December his recommendation that there be instituted at its seat of 
government a National Temple of Science . Whilst the old world is 
quarrelling about shades of difference the new one seems studying to 
allay ‘jealousy and prejudice, to beautify the features of national 
character and to extend social harmony.’ ” 

The remainder of Mr. Nicholson’s letter relates to 
recent publications of Byron, Campbell, and others. 
Felicia was “ much oppressed with a bad cold,” and did 
not immediately reply to Mr. Nicholson. Her mother, 
in a letter to Mr. Nicholson on 26th January, 1811, wrote 
of the effects of the criticism which he had copied for her, 
and which she had evidently communicated to the 
daughter. 

“An ill natured person might say it [the criticism] proceeded 
from envy. It certainly has had the effect of checking Felicia’s en- 
thusiasm for poetry, which I rather regret, as l know her genius to be 
equal to anything she might undertake. Mr. Heber, the author of 
4 Palestine,’ has read her poem of 4 War and Peace’ the last week and 
bestowed much unqualified praise upon it, even comparing it with the 
4 Pleasures of Hope ’ of Campbell.” 

Writing to Harriett, 30th January, 1 81 1, Mr. Nicholson 
says : — 

“ I have lately been honour’d by an addition to my poetical 
acquaintances for which I am indebted to your sister. Her volume had 
been ordered into our Lyceum circulating Library and merely from 
similarity in size there was attached to it in order to save expence a 
poem by the young Lord Byron and of a very different character 
without his name to it. To gratify the zeal of my new friend for your 
Sister’s honour and to form a more appropriate connection I have 
made interest to have the 1 England and Spain ’ put in the place of this 
Lord’s * Epistle on Gas-lights’ ; which, however, is a witty production, 
but calculated for a different class of readers. ” 

The “ poetical acquaintance ” was Edward Ward, and 
Mr. Nicholson enclosed with his letter to Harriett, a 
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“tribute to the genius of Felicia,” anonymous, but written 
by Ward. Felicia was evidently interested. Her letter in 
reply is missing, but we get an idea of its contents from 
the draft of Mr. Nicholson’s reply. 

“ Liverpool, 23 February, 1811. 

My Dear Felicia,— 

I do not know why it should exclusively be termed feminine 
curiosity to desire to know to whom we feel obligation, however in the 
case to which I allude I think yours very natural. You are too 
generous to make terms, or you might have conditioned that the author 
of the Lines addressed to you should be intitled to a copy of your 
charming 1 Call of emulation to genius ’ on permitting his name to be 
made known to you. You solicit this communication from me, and it 
is painful to keep you in suspense ; but I have not that liberty yet ; 
and I will tell you probably why. As you say that the ‘ Call ’ is part 
of an unfnished poem (though I cannot perceive it to be so) it occurs 
to me to ask you previously whether that is not a reason why you 
should withhold the copy of it at present. I have other reasons for 
not having obeyed your commands. The author of the Lines has 
resolved and re-resolved to drop his acquaintance with the muse ; now 
I am not a little fearful that this ‘ Call ’ would overpower his resolu- 
tion ; and above all as he has enter’d into the Army I should be sorry 
to aggravate your anxieties. If these are frivolous objections, let me 
know, when your orders shall no longer be delayed to be executed, 
and your curiosity may probably be gratified. I understand that this 
young gentleman was first intended for trade, then for the Church, and 
now he is in the Army. He appears qualified to make a figure in any 
profession he adopts — he has shown his literary taste ! That taste, and 
your ‘ Call * ! how could they be resisted ? 

Your aunt has tantalised me by a sight of your three translations 
from the Italian. She will tell you herself how highly she applauds 
them and we all must admire them in their English elegance. Mr. 
Roscoe also having translated the sonnet by Lorenzo I have annexed a 
copy, which I don’t believe you have seen. I suspect the English 
language is as musical as the Italian. Mr. Roscoe I see has arranged 
the rhymes in the same order with Lorenzo’s. I doubt, and I think 
you do also, whether our language will bear such scattered tones. 
Nay, my ear condemns that formal imitation. The sound of his 
eleventh line was dead before the fourteenth was struck. I rejoice 
with you on the return of Spring, yesterday was a delightful one here ; 
but the times are dismal in the extreme and I lament they have 
reached your neighbourhood. Harriett has made my curiosity very 
anxious. Thank her for her well-filled slip of paper. Present my 
kind regards to each of the ladies and reply immediately if in only 
three lines to your friend and obliged humble servant.” 
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Felicia’s reply to this letter, though missing from my 
collection of letters, is fortunately not lost. It found its 
way, no doubt after its recipient’s death, into the papers 
of my great-uncle, Dr. Shepherd, of Gateacre, and is now 
the property of Manchester College, Oxford. 

“ Bronwhilfa, 2nd March, i8n. 

My Dear Sir,— 

The certainty of a speedy private opportunity, has induced me to 
delay my compliance with your request of writing immediately. You 
will perhaps call me a little, or rather not a little, pertinacious , when I 
reiterate my desire that the lines I last transcribed for you, should be 
presented to the Author of the gratifying address to me. You have 
yourself very kindly furnished me with an excellent excuse for my 
inquisitiveness ; by saying that the desire of knowing to whom we are 
under obligations, is very natural. Now, do you know, my dear Sir, 
that I suspect you have delayed fulfilling my injunctions, and satisfying 
my curiosity, to show yourself as great an Adept in the Art of teasing , , 
as we must all acknowledge you to be in that of pleasing ! but let me 
just give you a friendly hint, that the latter is so much more difficult 
to attain, and affords a triumph so much nobler, when attained, that 
those who have arrived at a certain degree of excellence in this 
accomplishment, ought to look down upon the former with contempt. 
This is not your case, I must say ; otherwise what occasion to inform 
me the poetic Incognito was a Soldier ; a circumstance, above all 
others, calculated to increase my inquisitive spirit, as you know my 
decided predilection for everything military. But now, to be a little 
serious, why should you be fearful that my lines might overpower his 
resolution to desert the Muses? I by no means approve of his in- 
gratititude, and as a Soldier must unavoidably have many leisure 
moments, when not occupied by the duties of his profession, I 
cannot imagine how they could be better employed than when devoted 
to the cultivation of a literary taste. This taste (setting aside the idea 
that it improves the heart and meliorates the passions, whilst it refines 
the understanding ;) may at leasts preserve its votary from the 
temptations which Dissipation offers to the vacant mind of Idleness. 
You say to me ‘ that taste, and this * Call,’ how could they be resisted ? * 
Now, my dear, provoking Mentor, let me know but one good reason, 
why they should be resisted, and I will silently acquiesce in the 
decrees of your superior discretion. But if this is not the case, and you 
are obliged to confess that I am the victor, I shall expect your next 
letter to be satisfactory and to inform me that my mandates have been 
as punctually obeyed, as those of the Grand Signior, or the Great 
Mogul ! I thank you for transcribing me the sonnet from Lorenzo ; 
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it is elegant and correct, but I am of your opinion, and should prefer it 
if Mr. Roscoe had deviated from the original in the arrangement of his 
Rhymes. I am now reading his Lorenzo for the first time, and of 
course I am highly gratified. With the poetry I am delighted, and 
we may frequently pause in suspense, whether the palm of merit is 
most due to the Bard or his Translator. I cannot entirely coincide 
with you in the idea, that the English language is as musical as the 
Italian — the former may be polished into harmony, the latter can never 
deviate from it. But to compensate for its superiority in this respect, 
I think we have greatly the advantage in energy, which is surely a 
more noble characteristic than sweetness. 

The late storms would have occasioned us much uneasiness on 
George’s account, if we had not had the satisfaction of a letter from 
him dated Torbay, where the transports had been driven by the violence 
of the weather. We are anxiously waiting to learn the arrival of our 
gallant soldiers in Portugal. But the Spanish Campaign cured me of 
my enthusiastic expectations, and I am not at all sanguine as to 
the result of this. I hope you will favour me with a long letter by 
Mr. Bainbridge whose return will then be highly welcome to 
your much obliged 

affectionate young friend, 

Felicia Dorothea Browne.” 

To this letter Mr. Nicholson replied : — 

“ Liverpool, 13th April, 1811. 

My Dear Felicia, — 

Your orders I have more cheerfully executed than ever Eastern 
Slave obeyed the Command of a Tyrant — for the service was volun- 
tary. Your arguments are irresistable. But the fact is that you, my 
new acquaintance, and myself, thought much alike on the subject — the 
difference between us only arising from the terms of the proposition. 
He maintained that he should have not a minute’s leisure for the next 
seven years from the immediate studies of his new profession — thus 
warmly has he entered it ! However, the result, I hope, will be the 
active cultivation of all those good qualities which you so charmingly 
pourtray. For I could not secrete the possible influence of such 
powerful pleadings ! An immediate consequence has been that the 
gentleman has requested me to present you with copies of two odes 
written in June last, on His Majesty's Birthday , and on Friendships 
with his name annexed. This gentleman, Mr. Edwd. Ward, now in 
the 4th of Foot, is son to Mr. & Mrs. Robt. Ward of St. Ann St. here. 
Mrs. Ward’s name was Miss Eliza Chadwick whom possibly your 
Mother and Aunt are acquainted with. She enjoys but delicate health, 
and I lament, in spite of your heroism, any circumstance that must add 
either to her or your solicitude. To teaze you with expectation would 
have been inconsistent with this sentiment, and I hope you acquit me 
of such design. 
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Mr. Roscoe was greatly pleased with your translations and I should 
be glad to hear that he had written to you on this subject. I believe 
he did not think himself at liberty to * deviate from the original in the 
arrangement of his Rhymes.’ 

I should have written by Mr. Bainbridge the last time he was here 
had I known his stay would be so short and now I have but little time 
and can barely thank you for the two sonnets he brought me. That 
by Angelo I suppose you allow is highly poetical and that of Carlo 
Maria Maggi is finely moral ; but I do not see the propriety of the 
epithet ‘ vain ’ as applied to life, it does not suit our opinion that this 
life is a school of education. Fearing to miss the opportunity I must 
beg you to accept the thanks and good wishes of yours, 

M. N.” 

Two letters from Felicia are missing, but two of 
Mrs. Browne’s help to fill up the period and to illustrate 

the financial aspect of juvenile poetry. 

“My Dear Sir, — 

When Felicia had the pleasure of giving you a few hasty lines by 
Mr. Hobson, she promised you the copy of a poem she was then 
beginning and I have now an opportunity of sending it. (‘ Domestic 
Affections’). She has been much troubled with an ugly cough and a 
pain in her side lately, which has given her friends a little anxiety ; 
but a blister, and taking the Iceland Moss have been of great service, 
and our good and dear friend Miss Foulkes came for her last week, to 
breathe the pure air of Eriviatt, from which, under Providence, I am 
sure she will derive every advantage. I promised her, before she left 
me, that I would copy this poem for you. When you have read it, if 
you approve, it would be doing her a favor to show' it to Mr. Roscoe, 
and if he thinks it deserving public notice, it would be an act of great 
kindness to Felicia and me, if he would interest himself to dispose of 
the copy-right. I should think ‘ War and Peace ’ with some of her 
best smaller pieces might be w r orth the attention of Cadell and Davies 
or some other eminent bookseller, to be printed without her name. I 
am very fearful of asking such a favor of Mr. Roscoe, but I am 
quite a novice in such a business, and though I am convinced 
her genius must, in time, shine forth and overcome every illiberal 
attempt to keep it down, yet my circumstances are such, at this 
f resent time , that they make Felicia very desirous to counteract 
their depressing weight, by employing the talents she has been 
endowed with, for the good of her family. She is surrounded 
by admiring friends, to none of whom I can open my mind as 
to pecuniary matters, and as I know Mr. Roscoe’s philanthropy to be 
great, I think he may be induced, through your representation, to 
assist Genius in its laudable wishes. I cannot think Cadell and 
Davies have behaved with the least liberality, or made the least 
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exertion in the sale of her two first publications. The time is as 
favorable now for 1 England and Spain * as ever it was, and I should 
believe if they had only sent a copy to each of their correspondents, 
another edition of each work might have been gone through, instead 
of which a large property is lying like lumber in their hands. Do you 
think they might be roused to any exertion, or induced to become 
interested for Felicia? That they have the power I know very well, 
and perhaps Mr. Roscoe might have great weight with them, if he 
could be persuaded to be her friend with them. I know you will 
forgive my opening my mind to you, which my circumstances have 
induced me to. It is five months since I have had a line from Mr. 
Browne at Quebec, when he promised me a comfortable remittance, 
but I fear the calamitous times in England have spread their un- 
propitious influence to that quarter of the world, and under this 
impression, Felicia is anxious to evince that her genius has not been 
bestowed in vain. She could write in the stile of Scott, who seems to 
engross the public applause, but she does not like any subjects, but 
such as have a moral tendency and may stand the test of time. What 
strange people the reviewers are ! I had a letter from a person lately 
who said she knew Dr. McKenzie, who reviewed one of Felicia’s 
works, and says that when he reviewed it, he had not read it, but 
since he had perused it, and thought it delightful. I have sent you a 
letter from Tom and two late ones from Geo. to read, and when you 
have done with them, will you have the goodness to let my sister see 
them and return them to me, when you have a good private oppor- 
tunity? 

I am always giving you trouble, but your friendly zeal gives me 
unlimited confidence and I know by experience, that you delight in 
doing good ; which is certainly the only thing worth living for. 

At your leisure it will be a great satisfaction to hear from you, 
and with the united respects of all this family, 

I remain, my dear Sir, 

Your obliged friend, 

F. D. Browne. 

Bronwhilfa, 23rd May, 1811.” 

In a letter dated ioth July, 1811, Mrs. Browne, after 
thanking Mr. Nicholson for his “innumerable acts of 
disinterested friendship,” mentions that she has at length 
received a letter, but no remittance, from Quebec. She 
then discusses the sale of the copyrights : — 

“ If the arrangement you mention, of disposing of the copyright of 
Felicia’s productions, could be effected, it would be most acceptable to 
me, and whatever sum you think fair I shall be perfectly satisfied with ; 
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only I should like a few copies of each work for myself, to be allowed 
me in the agreement. ^200, I would not object to, for the whole , 
though the number of lines is so great ; as the purchaser (who I should 
much wish to be Cadell and Davies) would take pains to establish the 
authoress’s name and that once done, her pen is so rapid and so 
versatile, that I should then hope she might have the proud distinction 
of devoting her talents to the honor and glory of the Giver of them, 
by making them subservient to counteract the evil destiny of her 
family. It is no more difficult to her to write a poem, than to me to 
write a letter, and I do believe she could with ease, write twelve in a 
year of the length of 4 War and Peace.’ I need not say, that the 
sooner this arrangement takes place the greater w T ill be the kindness, 
and if Mr. Roscoe could be induced to interest himself, it must have a 
good effect. I believe if he knew the anxious feelings of my mind, at 
this moment whilst I am writing to you, he would derive satisfaction 
from a successful interference in this cause. The poem called the 
‘Powers of Expression,’ I know Felicia would not like to have 
published, as she thinks very poorly of it, but all the others you have 
pointed out are very proper for the selection and I have sent you 
copies I had by me of some others which might be chosen and particu- 
larly I could wish the 4 Ode to cheerfulness,’ 4 The Memory of joys 
that are past,’ and the 4 Address to Music,’ from some circumstances 
attached to the times when they were written. 4 War and Peace,’ 
Felicia thinks much too redundant and when she comes home, I will 
send you a corrected copy of it and I have now sent you another copy 
of ‘The Dying Gladiator,’ in which you will find two more lines, 
which she added when she copied it fairly out. One of the many 
sources of my present anxieties is, that my youngest son, sixteen years 
old and a very fine, spirited boy, was to have gone to his father in 
Quebec, with the first Spring ships, but I had not the means of his 
equipment, which almost appears a happy dispensation of Providence, 
who orders all things for the best. The army seems now to be the 
only path open to him and his oldest brother can get him a commis- 
sion in a highly respectable regiment, if I can accomplish his outfit 
and therefore I would press the sale of the copy-right, as this regiment 
is now abroad and he is losing his time at home. Felicia does not 
return home until Monday next, when she will have been eight weeks 
receiving the affectionate attentions of all her inestimable friends at 
Eriviatt, which have restored her to health and spirits. The Friday 
in next week, she and Harriett go to Conway, to stay the remainder of 
the summer, but they shall both write to you before they go. Miss 
Foulkes will be my companion whilst they are away and if you, my 
dear, kind sir, would come and stay a few weeks with her and me, 
we should be so happy, and we would nurse you and let you follow 
your own pursuits as if you were at home. Do gratify us and give 
this plan a serious consideration. 
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We were very much pleased with Miss Hobson, her manner and 
appearance were such as to inspire me with great interest, and to 
make me wish she and my girls could be friends. Will you give my 
remembrance to all their party. Mr. Jones, who brought me your 
letter, seems a very intelligent man, and I liked his physiognomy 
much ; I was sorry Felicia was not at home, as he expressed a great 
wish to see her. Harriett will be delighted with the sketch you have 
sent her and will thank you for it herself when she comes home. She 
is at Gian y mor, the little cottage close to the sea, near Gwrych, 
staying a few days with a friend of mine, Mrs. Middleton, who was 
much pleased with Miss Hobson, as was Mr. Jackson, the Vicar. 

I had a very long and interesting letter from my dear George 
dated the 28th May, containing a very clear and unadorned detail of 
the sanguinary battle of Albuera and the subsequent operations of the 
army. . . And now, my dear Sir, I would say a thousand things 

expressive of obligation , esteem , gratitude , and all the feelings which 
at this moment are predominant in my mind, whilst I write under the 
deep impression I have of your unwearied assiduity and kindness to 
me and mine ; but words cannot do me justice, and deeds are not in 
my power to show, so your own heart must tell you what a debt I 
owe, and whatever it suggests as due to you, you may be assured I am 
fully sensible of. I fear this letter will be hard to decypher but I am 
in great haste, for I have other letters to write, and if possible, I 
would also copy for you by this conveyance, * The Dying Gladiator 7 
and ‘ Wreath of Loyalty. 7 With the assurance of my esteem and 
gratitude, I remain, 
my dear Sir, 

Your deeply obliged friend, 

and faithful servant, 

F. D. Browne.” 

The next letter of Felicia’s is one that wandered 
from its companions, but coming into the market I was 
able to purchase it. 

“ Bronwhilfa, 17th July, 1811. 

I am much disappointed, my dear Sir, to learn that there is no 
prospect of our seeing you this summer, as I had indulged the expecta- 
tion so long, that it almost became a certainty in my mind ; and I am 
compelled to give up the idea, with more regret than I can possibly 
express. I am but just returned home, after a long visit in the Vale of 
Clwyd, where the kind attentions of my friends, and the change of air, 
have greatly contributed to the restoration of my health. I was for 
some time much indisposed, so as to be incapable of any exertion, but 
I am now quite recovered and intend to resume all my pursuits with 
more application than ever. Harriett and myself are going to 
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Conway next Friday and I shall take advantage of the picturesque 
scenery by which we shall be surrounded, to improve myself in 
drawing ; as I am convinced that the practice of taking views from 
nature, is the principal way of acquiring that spirit and correctness, 
which alone constitute superior excellence. T have been reading 
lately the memoirs of Sir Joshua Reynolds, with his discourses to the 
Royal Academy, and I am so enthusiastic an admirer of the beauties 
of painting, that I derived both pleasure and instruction from the 
perusal. Will you assume a very good, grave mentorial face, and give 
me a long lecture, when I tell you 1 have also been guilty of reading a 
Romance? It is the ‘Scottish Chiefs' by Miss Porter, and though I 
am by no means an advocate for Historical novels as they bewilder 
our ideas, by cSifounding truth with fiction, yet this animated 
authoress has painted her Hero, the Patriot William Wallace, in such 
glowing colours, that you cannot avoid catching a spark of her own 
enthusiasm, as you follow him through the incidents of the narrative. 

I am teaching myself Spanish, and find it much easier than I expected, 
but I envy all Latin Scholars, for the great facility with which they 
must acquire every new language, in consequence of an advantage 
from which so many are debarred. I regretted much that I had not 
had the pleasure of seeing the Hobsons as they passed through St. 
Asaph, it would have been very interesting to me to have had a long 
conversation about you ; I am so incensed at your not visiting Wales 
this year that I am really half inclined to appear in person at your 
residence for the purpose of venting my displeasure, after which, I 
shall run away w-ith you to Bronwhilfa, where the kindest welcome 
always awaits you. But I recollect that our approaching visit to 
Conway must render this fine scheme impracticable for the present, 
though you may depend on its being put into execution at some future 
time. I have not any new poetry to transcribe for you at present, as 
the only Pegasus I have mounted for some time past, has been a Welsh 
Poney , whose quiet even pace has been of much greater service to me, 
than all the vagaries of the former unmanageable steed. I do not 
doubt but the romantic scenes of Conway will breathe Inspiration, 
and from thence, my dear .Sir, you shall receive the next poetic 
effusions of your ever grateful, 

and affectionate young friend, 

Felicia Browne.” 

Meanwhile Mr. Nicholson was preparing a little 
surprise for Felicia. The fugitive poems which he had 
received from time to time were all carefully preserved 
and copied out, and in 1 8 1 1 Mr. Nicholson arranged that 
they should be published for Felicia’s benefit and without 
any risk to her. Mrs. Browne was acquainted with the 
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scheme and was grateful. She also sent some further 
poems, saying, “ I always give you discretionary power to 
make what use you please of these productions.” In the 
same letter she writes, “ Felicia has been studying the 
Spanish language with great diligence, and has made 
herself mistress of it, so that she can translate it and read 
it equally well with the French and Italian, and she is 
particularly pleased with it.” 

When Mr. Nicholson heard, probably from her 
Liverpool relations, that Felicia and Captain Hemans 
were engaged to be married, he sent his congratulations, 
and apparently made some enquiries about the fortunate 
man. He does not appear to have preserved a draft of 
his letter. Mrs. Browne replied on February 7th, 1812 

“I must now, my dear Sir, expatiate with you upon a subject 
very near my heart and which all your words and actions prove you to 
have a most sincere interest in. I need not say that this relates to the 
future hopes and fears for my beloved Felicia, whose youth and 
peculiar frame of mind, make her naturally an object of my most anxious 
maternal solicitations on the present momentous occasion of her life. 
You will perhaps be surprised to hear that, young as she is, her present 
attachment has been the cause of much anxiety to herself and the 
object of it, for four years past ; and perhaps I may say it has, in a 
great degree, alienated her mind from all delight in what the world 
generally calls pleasure and from every wish but that of domestic 
happiness. Though she is a child in years, yet her mind is so mature, 
that I think her quite competent to decide for herself, on a subject 
wherein she alone, is most deeply concerned ; and as splendor and 
riches were never objects of any consideration with her (nor with me 
. for her) I trust she has as much prospect of happiness with the 
man of her choice, and I hope, a competence, as can reasonably be 
expected in this state of probation. He is a man whose morals and 
manners are unexceptionable and in whom I feel an affectionate 
interest, very little (if at all) less, than in my own sons. 

This will, I know, have great weight with you in the judgment you 
will form on this occasion, and I trust the progress of Felicia’s genius 
towards perfection will not be impeded by the additional motive she 
will have to cultivate it and that the * Domestic Affections,’ beautiful 
as some of its ideas are, is but a humble pledge of what we are to 
receive from her future pen. She has been wishing to write to you 
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herself, for some time past, but thought she could not do it without 
mentioning this subject and it was too delicate for her to touch upon. 
Now that you have spoken upon it, you will hear from her soor. 

I saw in the paper some time ago, that two thousand pounds would be 
given for the best translation of Lucien Bonaparte’s poem of Charle- 
magne. Could you enquire where information respecting this could 
be had ? It is a work for which Felicia’s perfect knowledge of the 
French tongue and poetical genius make her quite competent.” 

Felicia’s letter followed that of her mother, not 
soon ” but a month later : — 

“ Bronwhilfa, 12th March, 1812. 

I must rely upon your indulgence, my clear Sir, to receive this 
letter with a gracious aspect, as 1 feel conscious, when I look at the 
date of your last, that my long neglect of it has forfeited all pretensions 
to such clemency . 1 trust, however, you will not consider my excuse 

as a superficial one, when I tell you, that I felt I should lie deficient in 
what I owe to a friendship so zealous and disinterested as yours has 
been, if I wrote to you without: mentioning a subject of the first 
importance to myself, and yet too delicate for me to introduce first. 
Now that this scruple is removed, I hope our correspondence will be 
more frequent, and be assured no change of prospects or situation w ill 
ever lessen the pleasure and improvement I shall always derive from 
your letters. You seem to think, my dear Sir, in your last letter, that 
my having 4 concentrated my affections ' will interfere w ith the pursuit 
of my favorite studies ; on the contrary, as the object of those affections, 
(to whom they have been long devoted, with all the enthusiasm of a 
first attachment and an ardent mind ;) w ill have delight in encouraging 
my progress, and will know how to appreciate excellence if I should 
ever attain it, 1 shall have in his approbation, an additional stimulus to 
exertion. Were you fully acquainted with him (which I wish you 
were,) you would feel satisfied, that the happiness of vour young friend 
could not rest on a more secure basis than his worth and attachment ; 
on which I rely with the most deserved confidence, for all that is to 
cheer and illumine my future life. 

I have a particular desire to attempt a new style of w riting, and 
think I should succeed in translation. Could you, or would Mr. 
Roscoe, recommend any poem in French, Italian, or Spanish, which 
you think would be desirable? 1 have so few r hooks in any of those 
languages, that though 1 have acquired the two latter without any 
assistance, 1 am not sufficiently acquainted with their literature to 
know if they possess any work of merit which has not yet hail an 
English dress. I hope I shall have the gratification of a letter from 
you shortly, and that it will contain a more favorable account of your 
health, and a free absolution for all my sins as a correspondent. We 
have had three very interesting letters from George, in the last of 
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which he mentions you very particularly and desires his kindest 
regards. When you see my Grandmother and Aunts, pray give our 
united love to them, and believe me ever, my dear Sir, with the 
sincerest esteem, 

Your obliged and affectionate 

Felicia Browne. v 

As no answer to this letter was sent, Felicia's younger 
sister wrote this note : — 

“ Bronwhylfa, 5th April, 1S12. 

My Dear Sir,— 

1 laving but a short notice of the present opportunity, I have only 
time to say that my sister has sent two sketches of her own drawing, 
which accompanied by her kind regards, she begs you to accept. She 
hopes the bearer of this will bring her a letter from you in answer to 
that which she wrote to you a short time ago, and pray do not think me 
unreasonable in saying, that if you have leisure and inclination, I should 
also be happy to receive a few lines, as it is now some time since 1 have 
had that pleasure. \ have only to add our united best wishes and to 
assure you that I am, my dear Sir, 

your affectionate and obliged, 

II. M. B. 

We have also sent one of my sketches, and a pencil drawing of 
Felicia’s.” 

Harriett’s letter is endorsed “ Ans. 8. April ” and 
probably at the same date Mr. Nicholson sent to Bron- 
whilfa a dozen copies of the volume of Felicias poems 
“The Domestic Affections,” for which he had made him- 
self responsible, and which had just come from the press. 
The gift brought an acknowledging letter from the author, 
and a much longer one from her mother. 

“ Bronwhilfa, 25th April, 1812. 

My Dear Sir,— 

Accept my best acknowledgments for the twelve copies of the 
poems, which were received yesterday. I am much pleased with the 
appearance and execution of the book, which are both extremely neat, 
and I think better chosen than those of the former publications. I feel 
much indebted to your partiality for the approbation you so liberally 
express, hut as I have no sanguine expectations from readers or critics, 
at any rate their censure will not disappoint me, and I have so little of 
the passion for fame which renders authors so acutely sensible to the 
public opinion, that I am secured from much anxiety respecting the 
reviewers. I have always some fresh occasion to renew my thanks for 
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your zealous exertions in my favor and I beg you will believe me 
sincerely impressed by them, and that you will also present my 
acknowledgments to Mr. W. Roscoe for the active interest he has 
shown in this undertaking. 1 regret much, my dear sir, that your 
health is so different from what all your friends would wish it, and wish 
you would try the experiment of a visit hero in the summer. The 
change of scene and air might perhaps contribute to your recovery, and 
we should all exert ourselves to amuse you. When I tell you, that I 
am just recovering from an illness, which the Doctor calls an ephemeral 
fever, and which has left me very weak, and unfit for much exertion, 
you will 1 am sure, excuse so short a letter, and believe me, my dear 
Sir, with sincere respect and gratitude, your 

much obliged and affectionate 

Felicia Browne. 

When you see my Grandmother and my Aunts pray remember me 
affectionately to them all/' 

“ My Dear Sir, — 

Felicia's head not allowing her to fill up her letter, I must be her 
substitute. She made us all very uneasy the beginning of this week, 
for she was three days seriously ill, hut thank God nothing now 
remains of her complaint but debility, which good nursing will speedily 
remove. Your noble present of twelve copies of t he poems, was, 
indeed a high gratification to her, and enables her to compliment those 
friends immediately around her, from whom she has for years been 
receiving constant kindnesses. The hook is a most eligible size and is 
printed with great accuracy ; for l discover no mistakes, except those 
mentioned in the errata. 1 wish it may leave some profit and should 
hope that with your and Mr. W. Roscoe \s kind exertions, this may he 
the case. The selling price 1 think a very fair one. How many 
copies have been printed ? I wish we could see a second edition soon. 

1 w ish also that 20 copies might he sent to me here as soon as possible , 
either from London or Liverpool. I can dispose of them if they 
arrive soon and will you take the trouble to order them for me? As I 
do not communicate with Messrs. Cadell and Davies, 1 shall be much 
obliged if you will, when you w rite, or through Mr. W. Roscoe, desire 
them to send a copy to Miss Maynard, No. 6, Portland Place, Clifton, 
near Bristol, carriage paid, with Miss Browne's regards, and also 
another to Miss BJane, at Campbell OliphanPs Esqre. , Cock spur 
Street, Charing Cross, with Miss Browne's remembrance. These are 
two very zealous friends, who can and will promote the sale. The 
former has introduced many of Felicia's manuscripts amongst the 
highest circles and will be very likely to have this work presented to 
the Queen. I do not know whether 1 should write to Mr. W. Roscoe 
to thank him for his exertions on this occasion. Perhaps it would he only 
intruding upon him, as he has not written to me, or Felicia and I wish 
to do what would be most proper, and I am sure my feelings would 
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lead me to say a great deal to him. But I will not determine till we 
hear from you again. And now, my dear Sir, let me express all our 
regrets that your health is not so good as our best wishes towards you 
would have it. Do think seriously of trying this air, when the warm 
weather arrives. Every thing that grateful friendship could do, should 
be exerted by me and your two young friends, to contribute to your 
health and comfort and there is a certain young man of our circle, who 
would be happy to unite his zeal, to that of our family party, in 
showing kindness to Felicia’s invaluable and highly valued friend. 
Do give us some hope that this little plan might be practicable and you 
will believe that it would delight us all. . . . 

From what you say of Lucien’s 4 Charlemagne,’ it must be a heavy 
work indeed and Felicia would not like it. But I wish something 
worth translating from the Spanish might occur. She has made herself 
mistress of that language and likes it much. . . We are impatiently 

expecting to hear from Quebec,- after an interval of several months. 
Accept the assurance of best esteem, and believe me, my dear Sir, 

Your deeply obliged and faithful 

F. D. Browne.” 

Felicia recovered very slowly from her illness, but in 
May, 1812, she and Mr. Hemans were interesting them- 
selves on the result of a joint speculation in lottery tickets. 
The last letter I have of this correspondence is dated 5 th 
July, 1812, and is from Mrs. Browne.* 

“My Dear Sir,— 

Felicia begs you to accept a copy of the lines she has lately 
written to Lord Wellington and she hopes to hear from you by the 
bearer. The long expected letters from Mr. Browne arc at last arrived 
and I suppose that a certain event will take place in about a month, or 
five weeks. On this occasion I am sure you will give your best wishes 
for your young friend, and I hope the same regard you have hitherto 
shown to her, will be continued for ever . Your friendship has always 
been a source of pride and gratification to her. Of the young man of 
her choice T can only say, that he lias my perfect esteem and regard 

* My brother, Mr. Albert Nicholson, has two letters written in 1816 
by Harriett Mary Browne, and addressed to Mr. Matthew' Nicholson. 
Apparently Mr. Nicholson had reopened the correspondence by writing to 
Mrs. Hemans, commending her hymn ' Lord, from my Closet, when alone,’ 
and suggesting that it should be set to music. Harriett had taken the hint, 
and, in replying for her sister, sent Mr. Nicholson a musical setting for the 
hymn. Iiis quick and critical eye or ear had detected the omission of 
several C sharps, and he wrote to Harriett, who replied acknowledging the 
justness of his observations, the marks having been accidentally omitted 
from the copy. She mentions that Felicia “is much flattered ” by his 
approbation of her poem. 





Bronwhilfa in 1812 . 
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and that I know no one whose disposition and peculiar turn of mind 
are so framed to make her happy. 

It was much my wish to have named you, my dear Sir, as the 
trustee for her, in her little settlements, but I feared your time of life 
and delicate health, might make you object to it, otherwise such an 
arrangement would have given me great satisfaction. 

I think her genius develops itself every day and I hope we may see 
it gradually attaining perfection. 1 have most gratifying accounts 
from both my sons in Spain. Geo. is quite recovered and has again 
joined the Army. Your little friend Harriett is taller than Felicia, 
and is everything 1 could wish, devoting herself assiduously to the 
cultivation of her mind and making herself universally beloved. 
Should there be an American war Mr. Browne will send ( .'laude to 
Europe again that he may enter upon the profession of his brothers. I 
hope in a little time, to have it in my power to remit you the seven 
pounds for the twenty copies of ‘ Domestic Affections’ which you took 
the trouble of sending me. My sister would tell you why 1 could not 
do it before. I)o you think Mr. W. Roscoe received my letter? I 
never had the pleasure of an answer from him. We all unite in kind 
regards to you and in our best wishes for your health and appearance 
here, this summer. Believe me, my dear Sir, 

Your much obliged friend, 

K. D. Browne. 

Will you have the goodness to give the packet to my sister. 

1 have sent you a little drawing of Bronwhilfa clone by (..a pin. 
Ilemans, from nature/' 

Mr. Nicholson was a sensible man, and though he had 
apparently fallen in love with Felicia, he knew he was too 
old to be her husband. But it must have been a great 
shock to him to be told that he was too old even to be a 
trustee of her marriage settlement ! 

After all, Felicia would probably have been quite as 
happy if Mr. Nicholson had become her husband, despite 
his twenty years too many. 

Felicia married her gallant Captain, and after a few 
years parted from him for ever. She was only 41 when 
she died. Matthew Nicholson died in January, 1819, 
aged 73. 
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PLATES. 

I. Matthew Nicholson, of Richmond Row. From a water- 
colour drawing in the possession of Mr. Albert 
Nicholson. To face p. t. 

II. Gwrych. From a water-colour drawing by Jonathan 
Hatfield, in the possession of the writer. 

To face p. 2. 

III. Mrs. Hemans’s handwriting. Facsimile from an auto 

graph letter in the possession of the writer. 

To face p. 14. 

IV. Bronwhilfa in 1812. From a water-colour drawing by 

Captain Hemans, in the possession of Manchester 
College, Oxford. To face p 39. 
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X. A Hypothesis as to the cause of the Autumnal 
Epidemic of the Common and the Lesser 
Shrew, with some Notes on their Habits. 

By Lionel E. Adams, B.A. 

Received January 28th , 1910. Read February 8th , 1910. 

The 14 autumnal epidemic ” of the shrews has been a 
standing puzzle to naturalists for a long time. It does 
not seem to be generally known that, though the autumn 
is the time when these little creatures are found dead in 
the greatest numbers, their corpses may be found at any 
season of the year. During the winter months they die 
from hunger, cold, or attacks of enemies ; in spring sexual 
conflicts lead to many deaths ; in summer drought is 
often, I believe, the cause of much mortality, and also at 
this season many inexperienced young die from various 
causes. At the end of July, 1906, I found many dead 
on the roads, and I supposed that a prolonged drought 
accounted for the mortality. At this time the Shrews, 
Bank Voles, and Long-tailed Field Mice all seemed to 
have deserted a certain locality, near Reigate, where they 
were usually plentiful. During this period there was 
very little dew at night, and I think the little animals left 
the place in search of water. Mr. J. G. Millais with 
reference to this point says : * “ Scarcity of food may 
account for it, but not drought, for in places where Lesser 
Shrews are abundant I have found many dead, while 
pools of water lay around in every direction.” This 
instance, however, merely tends to show that these par- 
ticular individuals died from some other cause, not that 
• “ Mammals of Great Britain and Ireland,” vol. i., p. 147. 


March 31st , igio • 
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drought has no effect on shrews generally, and Mr. 
Millais writing to me on the subject says : “ I have 
always thought that drought (creating absence of food 
necessary to shrews) was often the cause of the mortality.” 
Such droughts, however, are only occasional and cannot 
be the cause of the persistent annual mortality. 

I have made innumerable post-mortems of corpses 
found, and have often detected a wound, but in many 
cases I could find nothing to account for death, all the 
organs being apparently healthy. 

It has been suggested that the corpses are those of 
animals killed and left uneaten, but if this were the case 
the killing would not take place in autumn more than at 
any other season, and wounds would usually be in evidence. 
So far as I know the wild animals which kill them also eat 
them, and perhaps owls account for the greatest numbers 
In a thousand pellets of the Brown Owl I found remains 
of 344 Common Shrews, 27 Lesser Shrews, and 21 Water 
Shrews, besides, of course, a multitude of mice, voles, 
&c* Kestrels eat shrews readily. Our tame Magpie 
will eat shrews greedily if freshly killed, though it will 
not touch them if dead more than a few hours, and it has 
occurred to me that other scavengers find shrews — which 
become terribly putrid in a comparatively short time — 
too gamey for their tastes, and hence the numbers of 
dead ones found. I have often seen Weasels carrying off 
dead shrews across the country roads, and Mr. C. Oldham 
informs me that he has found a dead Lesser Shrew in a 
Weasel’s nest. 

Hedgehogs and Moles would probably eat them if 
they could catch them, and when they find them freshly 
dead ; and I have heard of them being found in the 

* Details may be found in "A Plea for Owls and Kestrels”: Journal of 
l he Northampton Nat. Hist. See., June, 1898. 
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stomachs of Adders. Dogs will swallow them, but vomit 
them again, and cats are well known to kill but never to 
eat them. The number found dead, however, cannot all 
be put down to dogs and cats ! 

The male shrews fight fiercely, especially in the 
breeding season, when nearly all that are trapped bear 
wounds, notably on the tail. The females also show 
signs of conflict, their tails and feet being often quite 
denuded of hair and covered with bites. The fighting, 
moreover, is by no means entirely due to sexual quarrels, 
for the immature of both sexes bear the marks of teeth 
upon their tails, often within a very short time after leaving 
the nest. Immature individuals are found dead through- 
out the summer and autumn, owing to their lack of 
experience in obtaining nourishment and in escaping 
from enemies. This mortality of the young helps to 
swell the numbers found dead during the “autumn 
epidemic.”* 

I have found that during the winter shrews are to be 
trapped exclusively in the hedges, but after the beginning 
of May they mostly leave the hedges and frequent the 
long grass where they make their breeding nests. I may 
mention that Mr. Millaisf was the first to draw attention 
to the ancient error, perpetuated through all the text- 
books, that the shrews spend the winter months “ in 
profound torpor.” Though they may be trapped freely 
during the hardest frost they have a great objection to 
wet. Neither are they solely nocturnal in their habits ; 
they may be observed during the day time in dry weather 
at all seasons of the year. 

* A similar loss of life may be noticed in the case of young Moles, many 
of which are run over by carts or meet with other disasters on the country 
roads and lanes. 

t “ Mammals of Great Britain and Ireland/' vol. i., p. 104, 
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Of course, shrews may be found in coppices all the 
year round, though I think they often leave this cover to 
breed in the open fields, as 1 find that during the breeding 
season far fewer are caught in the coppices and hedges 
than in the rough patches of coarse grass in the open. 

It is not known how many litters a single female pro- 
duces during the breeding season, but it is certain that 
more than one are reared, as I have trapped pregnant 
females which had evidently suckled previously. In the 
case of the Common Shrew, I have examined four females 
with 8 embryos, two with 7, and one with 4 ; of the 
Lesser Shrew, one with 8, one with 6, and one with 5. 
As the breeding season lasts from the beginning of May 
till late in November, it would seem improbable that the 
same individuals continue breeding during the whole of 
this time ; and in fact there is every reason to conclude 
that the breeding is kept up during the season by a 
succession of breeders coming into use at different times, 
since on July 5th and on November 21st of the present 
year (1909) I captured females, which, though recently 
impregnated, had not previously littered. The former 
showed only slight traces of conflict and the latter none 
at all, which immunity I have never observed with adults 
earlier in the season, and which I account for by sup- 
posing that adult competitors had died out — in which 
supposition I am supported by the evidence in the 
Table, column 3. (See pp. 12, 13.) 

As winter draws on the survivors of the “ epidemic ” 
seek the shelter of the hedges and live in burrows. I do 
not think they often make burrows for themselves, but 
make use of those of mice and voles. By the way, it does 
not seem to be known exactly where they sleep in winter. 
One would imagine that they make nests somewhere in 
the burrows, but I have never been able to find any. 
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The Lesser Shrew may be trapped in the hedge 
banks throughout the winter, and so far as my experience 
goes, later into the spring than the Common Shrew. I 
think the former species keeps more generally to cover 
than the latter, though the presence of its skulls in owls’ 
pellets shows that it must come into the open pretty 
freely. This species, though undoubtedly sporadic in 
England, is not quite so rare as is supposed. I have 
found it most plentifully in the neighbourhood of old 
woods and coppices, but as farmers and gamekeepers do 
not know it as differing from the Common Shrew, it is 
difficult to obtain definite information. Moreover, the 
Lesser Shrew is often overlooked by people who are aware 
of its separate identity, because they mistake it for the 
young of the larger species, especially when the tail has 
lost most of its characteristic hairiness during the breeding 
season. No mistake, however, need be made if measure- 
ments are taken of the head-and-body and of the hind 
foot. 

The following Table may be of use. The measure- 
ments are in millimetres. 


Species. 

Head-and-Body. 

Hind Foot 

Minimum 

Maximum 

Average 

Minimum 

Maximum 

Average 

Common Shrew 

60 

83 

713 

12 

14 

J 3 

Lesser Shrew ... 

49 

62 

56 

IO 

u ’5 

I I 


As I have only found one Common Shrew so small 
as 60 mm., and only one Lesser Shrew to measure so 
much as 62 mm., the head-and-body measurement may 
be considered sufficient, but as people hardly ever make 
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their own measuring of this part agree with that of 
another, the hind foot measurements, which never overlap, 
may be relied on to settle the question of identity. The 
comparatively longer and more hairy tail is by no means 
an infallible diagnostic character of the Lesser Shrew, as 
the length varies considerably in both species, and the 
tail of the young Common Shrew is as hairy as that of 
the Lesser ; besides which, as I, have mentioned, the tails 
of both species are often denuded of hair in the breeding 
season. 

The Common Shrew is even when young a much 
more bulky animal than the adult Lesser ; and the two 
being placed side by side need never be confounded. 

It seems to have escaped notice that the coat of the 
young Common Shrew on quitting the nest is of the same 
brown tint as that which the other carries through life, 
but in a month or two this changes to almost black, first 
on the middle of the back, leaving a surrounding line of 
the original brown between the black and the light belly 
colour, and finally the black extends to the head and the 
whole of the upper surface. Thus young and old may 
be separated at a glance. I have had, however, one 
exception of an adult which retained the juvenile colour.* 

The Lesser Shrew is supposed to be subject to the 
“ autumnal epidemic,” and I have no doubt this is the 
case. 

For many years I have been in the habit of trapping 
small mammals, and recording details of measurement 
and anatomy. Glancing over these lists two years ago I 
noticed some points with regard to the Common Shrew 
which seemed to point to a solution of the problem of the 

* Since writing the above I have seen the following remark by Mr. D. 
English in Casstfs Naturt Bk. , p. 3*0: — “The Pigmy and the immature 
Common Shrew are often identical in colour.” 
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autumnal mortality, and since then I have devoted con- 
siderable time to accumulating evidence for or against 
the theory which presented itself. 

The facts which I noticed were these. 

1. During and after December all specimens of both the 
Common and the Lesser Shrew were immature ; and that 
from this time till early spring it was impossible to deter- 
mine the sex of either species without dissection. 

2. That during the same period all the females of 
both species were without exception sexually immature — 
the first exception not occurring till the middle of April. 

As is the case with the Mole, immature female shrews 

closely resemble the males in outward formation.) 

3. That the genital organs of both sexes commence 
to enlarge in February, and attain a remarkably large 
size in May and June. In the case of the male the 
development is relatively greater than even that of the Mole. 

4. That the tails and feet of winter specimens were 
always in good condition, being thickly covered with hair, 
whereas the tails and feet of both species are often 
denuded of hair during the breeding season — almost 
invariably so in the case of the Common Shrew — appar- 
ently by the continual biting during the fights between 
the males and, perhaps, the capture of the females by the 
males. Possibly a summer moult may account for some 
of the loss of hair. 

Now, what particularly struck me as curious was that 
during and alter December females that had already bred 
should never be trapped, and that not a single adult male 
should be recorded ; though I was prepared to find the 
male organs atrophied, as is the case of the Mole after 
the breeding season. I was at first disposed to regard 
the hairiness of the tails as due to the acquisition of a 
winter pelage, but considering the other evidence I am of 
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the decided opinion that the original hirsuteness had 
never been lost. 

These points being noticed the question naturally 
arose as to what had become of the adults. Clearly, if 
my series was sufficiently representative, and if my 
examinations of their internal anatomy were not faulty, 
the adults must have all died ; and they must have died 
off as soon as they had done their part in the breeding 
season ; or to state the matter in another and more 
startling form, — the autumnal “ epidemic ” is due to nothing 
more than old age ; old age in the case of the Common and 
the Lesser Shrew being reached in , roughly, thirteen or 
fourteen months . 

Considering the novelty of this proposition it occurred 
to me that, in spite of all my care, some at least of the 
seeming winter juveniles might really have been adults, 
that the hairy tails 'were clothed with a winter pelage, 
that the vaginas of the females had closed again after 
breeding, and that the genitalia of both sexes had 
atrophied practically to extinction. 

Therefore, as a test that would either refute or confirm 
the points in doubt, I have drawn up from my records the 
following Chart showing the average size of the two 
species throughout the cycle of a year, month by month. 
In these I have taken the head-and-body measurements 
only as being most useful, neglecting the tail measure- 
ments which I found to vary independently of age, sex or 
season, and it will be seen that, judging by comparative 
size also, the winter specimens are immature. 

In order to secure uniformity in the framing of the 
Chart I have compiled it entirely from my own measure- 
ments, as no two persons, unless accustomed to work 
together and check each other’s measurements can be 
depended upon to give exactly the same results in 
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measuring the head-and-body, — one stretching the speci- 
mens more or less than another in the process. 

I do not understand the low average of the Common 
Shrew as shown by the Chart for February, nor the rise 
in the average of both species in October, but probably 
if my series were large enough to be representative and 
taken from specimens from all parts of the country, this 
irregularity would be smoothed away ; it may be that in 
the district where I have trapped 1 happen to have taken 
older individuals in January than in February, the older 
and stronger securing the food before the younger, and so 
getting trapped first. 

But in considering the Chart with reference to the 
autumn mortality the most important point is the decrease 
in size as the breeding season progresses. Of course it is 
not to be supposed that the individuals actually diminish 
in length towards the end of the year, and it is plain that 
this decrease can only be accounted for by the fact that 
the young ones predominate more and more while the 
parent generation becomes less and less, until by its 
extinction the average is brought down to the level of the 
adolescents. 

Further consideration of the Table (Column 3, 
Common Shrew), shows that the proportion of adults does 
dwindle as the breeding season progresses ; the actual 
numbers of adults, 13, 10, 6, o, 2, I are easily replaced by 
their representative percentages, viz., 61, 45, 31,0, 11, 

In the case of the Lesser Shrew, the material is hardly 
sufficient to be worth considering. Though, so far as it 
goes, it bears out the statement. 

It must be admitted, indeed, that the whole number 
of examples collated is insufficient for a positive general- 
isation, but, on the other hand, it will be noticed that the 
chart lines of the two species run almost parallel, rising 



Manchester Memoirs, Vo/, liv. (1910), No. 10 . 11 

and falling together at the most (for the purpose of this 
paper) important time of the year, i.e., the breeding 
season ; and the fact that I have found no exception to 
contradict the general conclusion is itself a most important 
point in its favour. 

By the kindness of Mr. Douglas English 1 am able to 
reproduce a couple of his beautiful photographs of the 
Common and the Lesser Shrew. 
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PROCEEDINGS 


or 

THE MANCHESTER LITERARY AND 
PHILOSOPHICAL SOCIETY. 


Ordinary Meeting, October 5th, 1909. 

Mr. P'rancis Jones, M.Sc., F.R.S.E., President, in the Chair. 

The thanks of the members were voted to the donors of the 
books upon the tables. The following were among the recent 
accessions to the Society’s Library : “ A Discussion of Australian 
Meteorology ,” by YV. J. S. Lockyer (fol., London, 1909), presented 
by the Solar Physics Committee, South Kensington ; “ Guide 
to the Specimens of the Horse Family... in the British Museum 
(Natural History )” (8vo., London, 1907), “Guide to the 
Elephants (recent and fossil) in the British Museum (Natural 
History )” (8vo., London, 1908), <( Guide to the Gallery of Fishes 
in the British Museum (Natural History ) ” (8vo., London, 1908), 
“ Guide to the Domesticated Animals (other than Horses) in the 
British Museum (Natural History)" (8vo., London, 1908), 
“ Gttide to the Exhibited Series of Insects in the British Museum 
(Natural History)" (8vo., London, 1908), “ Guide to the Speci- 
mens illustrating the Races of Mankind in the British Museum 
(Natural History)" (8vo., London, 1908), “Guide to the Whales , 
Porpoises , and Dolphins in the British Museum (Natural 
History)," (8vo., London, 1909), “ Introduction to the Study of 
Rocks," by L. Fletcher (8vo., London, 1909), and “ Synopsis of 
the British Basidiomycetes ,” by W. G. Smith (8vo., London, 
1908), presented by the Trustees of the British Museum ; 
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“ Codex of Resolutions adopted at International Meteorological 
Meetings 1872-1907” by H. H. Hildebrandsson and G. Hell- 
mann (8vo., London, 1909), presented by the Meteorological 
Office ; “ Report on Tertiary Plants of British Columbia by 
D. P. Penhallow (4U)., Ottawa, 1908), and “ Preliminary Report 
on Gowganda Milling Division District of Nipissing , Ontario 
by W. H. Collins (8vo., Ottawa, 1909), presented by the 
Geological Survey of Canada ; “ Danvin and Modern Science,” 
ed. by A. C. Seward (4to., Cambridge, 1909), and “ Classified 
Catalogue of Works on Architecture, etc., in the Libraries of 
Manchester and Salford,” by H. Guppy and G. Vine (8vo., 
Manchester, 1909), purchased ; “ Low-temper ature Research at the 
Royal Institution of Great Britain 1900-07 by H. E. Arm- 
strong (8vo., London, 1909), presented by the Royal Institution 
of Great Britain ; “ Precise Leveling in the United States 

1903-07,” by J. F. Hayford and L. Pike (4to., Washington, 
1909), presented by the U.S. Department of Commerce 
and Labor ; “ Third Annual Report on ... Bacteriological Exami- 
nation of London Waters, 1908-09,” and “ Fourth Report 
on Research Work... on the Vitality of the Cholera Vibrio 
in Artificially Infected samples of Raw Thames, etc.. Water ...” 
by Dr. A. C. Houston (fol., [London], 1909), presented by the 
Metropolitan Water Board ; “ Subject List of Works on the 
Laws of Industrial Property ” (i6mo., London, 1909), pre- 
sented by the Patent Office, London ; “ Parallelbedrijf van 
Wisselstroommachines,” door J. W. van Dijk (8vo., Rotterdam, 
1909) ; “ Over Rietwas en de Mogelijkheid zijner technische 
Gewinning,” door A. Wijnberg (8vo., Amsterdam, 1909), and 
“ Bibliotheek der...Hoogeschool.. Lijst der Periodieken,” 2® uitg. 
(4to., Delft, 1909, presented by the Technische Hoogeschool, 
Delft; “History of the Geological Society of Glasgow, 1838-1908,” 
by P. Macnair and F. Mort (8vo., Glasgow, 1908), presented 
by the Society; “Report of a Magnetic Survey of S. Africa,” 
by J. C. Beattie (fob, London, 1909), presented by the Royal 
Society of London ; the following 8 works by G. L. Raymond : 
“Art in Theory f 2nd ed. (8vo., New York, 1909), “ The 
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Representative Significance of Form ,” 2nd ed. (8vo., New York, 
1909), “ Poetry as a Representative Art,” 5th ed. (8vo., New 
York, 1909), “ Painting , Sculpture , <2;^ Architecture as 

Representative Arts,” 2nd ed. (8vo., New York, 1909), “ The 
Genesis of Art Form 3rd ed. (8vo., New York, 1909), 
“ Rhythm and Harmony in Poetry and Music,” 2nd ed. (8vo., 
New York, 1909), “ Proportion and Plarmony of Line and 
Colour 2nd ed. (8vo., New York, 1909), and “ Dante and 
Collected Verse ” (i6mo., New York, 1909), presented by the 
author ; “ Report on the Waverley or Siberia District ” (8vo., 
Perth, 1909), and “ Report on the Progress of Mining in the 
Districts between Leonora and Wiluna ” (8vo., Perth, 1909), by 
A. Montgomery, presented by the Agent General for Western 
Australia ; “ The Figure of the Earth and Isostasy f rom Measure- 
ments in the United States,” by J. F. Hayford (4to., Washington, 
1909); “ The Libraries of London: a Guide for Students ,” by 
R. A. Rye (8vo., London, 1908), “ Hand-catalogue of the 

University of London” (8vo., London, 1908), presented by the 
University of London. 

Dr. Henry Wilde, F.R.S., read a paper entitled: “On a 
New Binary Progression of the Planetary Distances, 
and on the Mutability of the Solar System.” 

The paper, which is printed in the Memoirs , gave rise to 
an interesting discussion in which Mr. T. Thorp, Mr. C. E. 
Stromeyer, Mr. W. H. Todd, Mr. G. Hickling, and Mr. H. 
Bateman, and others took part. 


General Meeting, October 19th, 1909. 

The President, Mr. Francis Jones, M.Sc., F.R.S.E., 
in the Chair. 

Mr. H. George A. Hickling, M.Sc., was elected Secretary 
in the place of Dr. C. Gordon Hewitt, who has been appointed 
Entomologist to the Dominion of Canada. 
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Ordinary Meeting, October 19th, 1909. 

The President, Mr. Francis Jones, M.Sc., F.R.S.E., 
in the Chair. 

The thanks of the members were voted to the donors of the 
books upon the tables. 

Mr. E. F. Lange, M.I.Mech.E., exhibited photographs of 
M. Bleriot and Baron de Caters navigating the air on aeroplanes 
during the competition for the ,£2,000 prize at Frankfort on 
October 10th. Baron de Caters, on a Voisin biplane, carrying 
a 75 h.p. engine, won the prize after a flight of r hr. 7 min., 
during which he travelled at an average speed of 44 miles. 
M. Bleriot, in a monoplane with a 25 h.p. Anzani motor, 
remained in the air 1 hour at a speed of 47 miles. 

The President exhibited lantern slides of three granite 
monoliths situated in a peat bog near Tormore, Shiskine, in the 
Isle of Arran, which were supposed to be the remains of a 
former stone circle 60 feet in diameter. They are from 18 to 
20 feet in height, and in the peat near them sepulchral remains 
were found some years ago. The granite was stated to be 
different from that found in the immediate neighbourhood, 
and it was a point of interest how such large masses could 
have been transported over the marshy ground. 

Mr. D. M. S. Watson thought it probable that the stones 
had been placed in position before the bog was formed, and 
that if the age of the stones could be made out, it might provide 
a clue as to the rate of formation of the peaty deposit. 

Mr. T. A. Coward read a paper written by Mr. Lionel E. 
Adams, and communicated by Dr. C. Gordon Hewitt, 
entitled “ Some Notes on the Breeding Habits of the 
Common Mole.” The paper is printed in the Memoirs . 
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General Meeting, November 2nd, 1909. 

The President, Mr. Francis Jones, M.Sc., F.R.S.E., 
in the Chair. 

Mr. W. H. Lang, I).Sc., M.B., C.M., Barker Professor of 
Cryptogamic Botany in the University of Manchester, and 
Sir Thomas Henry Holland, K.C.I.E., D.Sc., F.R.S., Professor 
of Geology and Mineralogy in the University of Manchester, 
late Director of the Geological Survey of India, were elected 
ordinary members of the Society. 


Ordinary Meeting, November 2nd, 1909. 

The President, Mr. Francis Jones, M.Sc., F.R.S.E., 
in the Chair. 

The thanks of the members were voted to the donors of the 
books upon the tables. 

The President announced that Sir T. H. Holland, K.C.I.E., 
D.Sc., F.R.S., Professor of Geology and Mineralogy in the 
Manchester University, had agreed to deliver the Wilde Lecture 
for 1910. 

Professor Sydney J. Hickson, D.Sc., F.R.S., exhibited a 
specimen of a double hen's egg and contributed the following 
note upon it. 

A specimen of a double hen’s egg was sent to the Man- 
chester Museum on September 8th of this year. The outer 
shell is approximately 80 mm. x 60 mm., the inner shell 
50 mm. x 40 mm. 

The inner shell contained yolk, with, probably, a little 
albumen, and the space between the inner and outer shell 
contained albumen only. I am, unfortunately, unable to say 
whether there were two yolks or only one in the inner shell. 
Both shells are well formed. 
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Double eggs of this description have been frequently 
recorded before, and the only point of real interest about the 
specimen is that it was laid in the autumn. According to 
Parker* “ double eggs, so far as the records go, are limited 
exclusively to the winter and spring.” 

The egg was presented to the Manchester Museum by 
Mrs. Nathan, of Didsbury. 

Professor F. E. Weiss, D.Sc., F.L.S., exhibited a medal 
bearing in the centre of both sides a head of Linnaeus, and, 
arranged round it, the names of the several orders, each having 
an illustration of its classificatory character, into which Linnaeus 
divided the vegetable kingdom. 

Mr. H. S. Leigh exhibited a frog that had been found near 
Tyldesley at the bottom of a hole which was full of water after 
the recent heavy rains. The hole had been dug six months 
previously for the planting of a tree. The frog was remarkable 
for being devoid of colour, with the exception of one small 
patch, which was slightly mottled, and also for the clear red 
colour of the eyes. 

Mr. T. G. B. Osborn, B.Sc., read a paper entitled, “A 

Note on the Staminal Mechanism of Passiflora carulea ” 
The paper is printed in the Memoirs . 

Mr. D. M. S. Watson, B.Sc., read a paper entitled “A 

Preliminary Note on two new genera of Upper Liassic 
Plesiosaurs.” The paper is published in the Memoirs . 

General Meeting, November 16th, 1909. 

Mr. Francis Jones, M.Sc., F.R.S.E., President, 
in the Chair. 

Mr. Albert Malins Smith, M.A., Lecturer in Plant 
Physiology in the University of Manchester, was elected an 
ordinary member of the Society. 

* The American Naturalist, vol. 40, 1906, No. 469. 
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Ordinary Meeting, November 16th, 1909. 

Mr. Francis Jones, M.Sc., F.R.S.E., President, 
in the Chair. 

The thanks of the members were voted to the donors of the 
books upon the table. 

The President made reference to the death on November 
9th of Mr. Thomas Worthington, F.R.I.B.A., who had been a 
member of the Society from 1865. 

Mr. Francis Nicholson, RZ.S., read a summary of 
a paper entitled “Some early correspondence between 
Mrs. Hemans and Mr. Matthew Nicholson, a former 
member of the Society.” The paper will appear in full in 
the Memoirs. 

Mr. Nicholson also exhibited several of Felicia Browne’s auto- 
graph letters, a manuscript collection of her poems in Matthew 
Nicholson’s handwriting, and two volumes of silhouettes made 
by the same gentleman, all being in his own possession. He 
also showed a drawing of Bronwhilfa made by Captain Hemans. 

Mr, C. E. Stromeykr, M.Inst.C.E., read a paper on the 

“Relative Periods of Revolution of Planets and 
Satellites.” 


Ordinary Meeting, November 30th, 1909. 

Mr. Francis Jones, M.Sc., F.R.S.E., President, 
in the Chair. 

The thanks of the members were voted to the donors of the 
books upon the tables. The following were amongst the 
recent donations to the Society’s Library : “ Chapters from the 
Evolution of Plants by F. E. Weiss (8vo, Manchester, 
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1909), presented by the Manchester Museum; “ Antiquities 
of the Mesa Verde National Parkf by J. W. Fewkes (8vo., 
Washington, 1909), and “ Tuberculosis among certain Indian 
Tribes of the United States ,” by A. Hrdli c ka (8vo., Washington, 
1909), presented by the Bureau of American Ethnology; 
“ Scientific Papers f by Sir W. Huggins (fol., London, 1909), 
presented by the author ; “ A Barometer Manual for the use of 
Seamen ” 6th ed. (8vo., London, 1909), presented by the 
Meteorological Office ; and “ The Coal-fields of Manitoba , 
Saskatchewan , Alberta and E. British Columbia by 1 ). B. 
Dowling (8vo., Ottawa, 1909), “ Reports on a Portion of 
Algoma and Thunder Bay Districts , Ontario ,” by W. J. Wilson 
(8vo., Ottawa, 1909), “ Catalogue of Publications of the Geological 
Survey , Canada” (8vo., Ottawa, 1909), and “ The Whitehorse 
Copper Belt , Yukon Territory f by R. G. McConnell (8vo., 
Ottawa, 1909), presented by the Geological Survey of Canada. 

Mr. Francis Nicholson, F.Z.S., presented to the Society’s 
Library a copy of a work entitled ‘‘Loch Etive and the Sons of 
Uisnach,” by R. Angus Smith. New ed., 1885. 

The thanks of the members were accorded to Mr. Nicholson 
for his gift. 

Professor E. Rutherford, F.R.S., read a paper entitled, 

“The Action of the « rays on Glass ” 

Illustrations of halos were shown on the screen, and a 
capillary tube was exhibited under the microscope. 

Dr. B. B. Boltwood read a paper, written in conjunction 
with Professor Rutherford, entitled, “ Production of 
Helium by Radium.” 

Both papers are printed in the Memoirs. 

Pr. A. N. Mkldrum read a paper, communicated by Pro- 
fessor H. B. Dixon, M. A., F.R.S., entitled “ Development of 
the Atomic Theory : 1. Berthollet’s Doctrine of 
Variable Proportions.” The paper will be printed in the 

Memoirs. 
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Ordinary Meeting, December 14th, 1909. 

Mr. Francis Jones, M.Sc., F.R.S.E., President, 
in the Chair. 

The thanks of the members were voted to the donors of 
the books upon the table. 

The President made reference to the loss the Society had 
sustained by the deaths of Mr. A. J. S. Bles and Dr. Ludwig 
Mond, F.R.S. Dr. Mond had been a member from 1881 and 
Mr. Bles from 1901. 

Dr. H. Stansfield exhibited a lantern slide of a photograph 
of lightning flashes. The photograph was taken in Bruges, with 
a small camera held in the hand, during an August thunder- 
storm in which the display of lightning took place after dark. 
The principal photograph represented a vertical flash, a fainter 
image produced by two inclined flashes being superposed upon 
it. One of the two inclined flashes was recorded on the plate 
by a double line, indicating that two discharges, separated by an 
interval of time during which the camera moved appreciably, 
had followed the same path. 

Mr. Francis Nicholson, F.Z.S., communicated the follow- 
ing biographical details concerning the French chemist, Ber- 
thollet : — 

Claude Louis Berthollet, a chemist who made researches 
in both theoretical and applied chemistry, was born 9th November, 
1748. In^i79o he was already distinguished enough to be 
elected an Hon. Member of the Literary and Philosophical Society 
of Manchester. He held official scientific posts under the French 
Government, and in 1798, together with Monge, the mathema- 
tician, and other scientific men, he accompanied the French 
expedition to Egypt. Berthollet also accompanied the army up 
the Nile, and was present at the battle of Chebreis. On this 
occasion he is said to have filled his pockets with stones, so 
that if he was killed, and the boats sank, he would remain below 
water. He became a leading member of the Institute of Egypt, 
which was founded during the French expedition of 1798, the 
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decree of institution being dated 3 Fructidor year VI. Bonaparte 
had taken with him a corps of savants, who were to study on 
the spot the antiquities, history, geography, and the physical 
state of Egypt, a country then little known in Europe. All the 
savants who accompanied the expedition were not members of 
the Institute, for Bonaparte wished membership to be a reward 
for work done in Egypt. During the Cairo rebellion several 
members of the Institution were killed. According to a foot- 
note on p. 1 of the English translation of the “ Researches into 
the Laws of Chemical Affinity,” # the reading of that treatise 
was commenced in the Institution of Cairo, June, 7th year (/>., 
1799). The sudden departure from Egypt of Bonaparte in the 
following August put an end to Berthollet’s connection with 
Cairo. He and Monge accompanied Bonaparte to France, but 
the Institute continued at Cairo until 1801, when, the French 
having evacuated Egypt, its members were transferred to Paris, 
where the work of publishing the results of their Egyptian 
labours was continued until 1828. Of the work of the Institute 
a modern Mohammedan writer (Haji Browne) says they “com- 
menced the labours which were to give to the world the vast, 
though unhappily incomplete, description of Egypt, which is 
unquestionably the most marvellous work of the kind ever 
undertaken. Of these men it may be said that they represented 
all that is best and noblest in the French nation and the higher 
aspirations of the revolution.” From Napoleon Berthollet 
received the title of Count, and on one occasion the gift of 
200,000 francs for the equipment of a chemical laboratory. 
When the monarchy was restored, Berthollet was made a peer 
of France. He died in 1822. 

Dr. Sidney Russ read a paper entitled “A Note on 
Radio-active Recoil.” 

Mr. D. M. S. Watson, B.Sc., gave an account of his paper 
entitled A Preliminary Account of the Bibliography of 
the Post-Triassic Sauropterygia. 

• A copy of this work, translated by Dr, M. Farrell, *nd dated 1804, is 
to be found in the Manchester Free Reference Library, King Street. 
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Ordinary Meeting, January nth, 1910. 

Mr. Francis Jones, M.Sc., F.K.S.E., President 
in the Chair. 

The thanks of the members were voted to the donors of 
the books upon the tables. 

Professor F. E. Weiss, D.Sc., F.L.S., read a paper entitled, 

“ Variability in the Flowers of Tropaeolum Hybrids ” 

The paper will be printed in full in the Memoirs . 


Ordinary Meeting, January 25th, 1910. 

Mr. Francis Jones, M.Sc., F.R.S.E., President, 
in the Chair. 

The thanks of the meeting were voted to the donors of the 
books upon the tables. 

Professor W. W. Haldane Gee, B.Sc., M.Sc.Tech., read 
a paper, written in conjunction with Mr. F. Brotheeton, on 

“The Electrical Resistance of the Human Body.” 

The paper will be printed in full in the Memoirs . 


Ordinary Meeting, February 8th, 1910. 

Mr. Francis Jones, M.Sc., F.R.S.E., President, 
in the Chair. 

The thanks of the members were voted to the donors of the 
books upon the tables. The following were amongst the recent 
accessions t<3 the Society’s Library : “ Descriptive Sketch of the 
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Geology , Economic Minerals of Canada f by G. A. Young 

(8vo., Ottawa, 1909), and “ Catalogue of Canadian Birds? [new 
ed.] by J. Macoun and J. M. Macoun (8vo., Ottawa, 1909), 
presented by the Geological Survey of Canada; “ Catalogue du 
Cabinet Numismatique ...” 2nd ed. (4U)., Harlem, 1909), pre- 
sented by the Fondation Teyler a Harlem ; “ The Free Atmo- 
sphere in the Region of the British Isles f by W. H. Dines and 
W. N. Shaw (4to., London, 1909), presented by the Meteoro- 
logical Office of London ; “ The British Freshwater Rhizopoda 
and Hejiozoaf vol. 2, by J. Cash and J. Hopkinson (8vo., 
London, 1909), purchased from the Ray Society; u Reports to 
the Evolutiofi Committee . Report V? (8vo, London, 1909), 
presented by the Royal Society ; “ Unwritten Literature of 
Hawaii... collected and translated by N. B. Emerson (8vo, 
Washington, 1909), and “ Tlingii Myths and Texts ,” recorded 
by J. R. Swanton (8vo., Washington, 1909), presented by the 
Bureau of American Ethnology ; “ Catalogue of the Library of 
the American Mathe?natical Society ” (8vo., New York, 1910), 
presented by the American Mathematical Society; “ Die bauge- 
schichtliche Entwickelung von Kamenzf von Dr. Ing. W. Scheibe 
(4to., Gorlitz, 1909), “ Geschichte der Rittergiiter u. Dorfer 
Lomnitz u. Bohr a” von P. R. Doehler (8vo., Gorlitz, [1909]), 
“ ...Friedrich von Uechtritz als dramatischer Die hi erf von W. 
Steitz (8vo., Gorlitz, 1909), and Codex Diplomatics Lusatiae 
Superioris Hft. III., von Dr. R. Jecht (8vo., Gorlitz, 

1909), presented by the Oberlausitzische Gesellschaft der 
Wissenschaften, Gorlitz. 

Mr. D. M. S. Watson, B.Sc., and Mr. J. H. Wolfenden, 
B.Sc., were nominated auditors of the Society’s accounts for 
the session 1909-1910. 

Mr. C. E. Stromeyer, M.Inst.C.E., exhibited a few samples 
of mild steel which had been immersed in hot caustic soda. 
Those samples which were subjected to compression stresses 
retained their ductility, whereas those which had been subjected 
to tension stresses were of a brittle nature. # 
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Mr. George Hickling, M.Sc., read a paper entitled, “The 
Anatomy Of Calamostachys Finney ana, Schimper.” 

The paper will be printed in full in the Memoirs. 

Mr. T. A Coward, F.Z.S., communicated and read a paper 
by Mr. Lionel E. Adams, B.A., entitled “A Hypothesis as 
to the cause of the Autumnal Epidemic of the 
Common and the Lesser Shrew.’* 

The paper is published in full in the Memoirs. 


Ordinary Meeting, February 22nd, 1910. 

Mr. Frances Jones, M.Sc., F.R.S.E., President, 
in the Chair. 

The thanks of the members were voted to the donors of the 
books upon the tables. 

Mr. A. Brothers read the following note on 4 ‘ Halley’s 
Comet as seen in 1835, compared with Donati’s in 
1858." 

The numerous notices of Halley’s Comet which have appeared 
within the last few months have referred mainly to the time 
when it might be expected to become visible without a telescope. 
Now that there is the prospect of its being seen within a very 
few weeks, it is perhaps natural to anticipate a little as to what 
it will be like. 

During some of its visits to our hemisphere it has been 
spoken of as a brilliant object, but, as is usually the case in 
the return visits of comets, the brightness has lessened with each 
return. Good drawings or sketches of Halley’s Comet seem to 
be rare, I know of only two or three. Sir John Herschel saw it 
at the Cape of Good Hope, and from his sketches it was not 
very conspicuous, Struve in 1835 gives a sketch which shows 
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it to have been bright, probably when it was near the sun, but 
as a brilliant object it must have been very inferior to several 
which were seen during the 19th century. 

I have a distinct recollection of seeing the Comet in 1835. 
It was pointed out to me by my father. I was nine years old at 
the time, and of course old enough to remember an object so 
remarkable as the one in question, remarkable that is, from the 
fact that its return was expected. The sketch I give in the 
accompanying plate is from recollection, and is only for com- 
parison with Donates, which I saw in 1858, when it was near 
the bright star Arcturus. 

From its position in the sky, I think the time when I saw 
the Halley's Comet must have been in the .Spring, and some 
time before the perihelion passage, as the object certainly was 
not so bright as Struve shows it to have been, and was still more 
inferior to the Donati. It is generally spoken of now as likely 
to appear as a brilliant object, but it seems to me that there is 
very little evidence for the assertion. 

The sky was dark when I saw the Comet, and it was com- 
paratively bright. It now appears that its advent will be later 
in the year, and if visible at all to the naked eye its brightness 
will be lessened by twilight. 

The earliest picture of the Comet is that shown in the 
Bayeux tapestry, but there is very little more to be seen in it than 
a figure which for some centuries seemed to be sufficient to 
indicate an unusual object in the sky, such as a flaming sword 
or other grotesque figure. 

Dr. H. F. Coward read a paper entitled “ The Inflam- 
mability of Gas-Mixtures ” 

Hydrogen and Oxygen mixtures were shown to be capable 
of inflammation at a much lower pressure than had been 
imagined previously if the igniting spark were produced in the 
most suitable manner. Minima for sparks of various nature 
with electrodes of various kinds were given. 

♦ 
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